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Unique Design Saves Time and Money 


For those threading jobs that call for the use of 
either tangent or circular type chasers, this GEOMETRIC 
COMBINATION DIE HEAD offers several definite advantages. 

First, it will accommodate Chaser Holders for both 
the tangent or circular type of chaser. Second, it has improve- 
ments in design which greatly lessen expensive down time 
for grinding and re-setting. It also permits threading with 
the greater part of the threaded surface of the chaser. 

. Chasers and Chaser Holders can be removed without taking 
the head from the machine, which further reduces down time. 


GEOMETRIC tr rotary 


Combination Tangent and Circular Chaser DIE HEADS 


Finally, because of their small diameters and short 
over-all lengths these GEOMETRIC COMBINATION DIE 
HEADS will fit into the most limited spaces on any machine. 
Rotary Type Style TR and Stationary Type Style TH Combi- 


nation Die Heads are made in three sizes with a cutting © 


range of diameters from ¥% to 1% inches and are equipped 
with “Tangemetric” or “Circometric” Chasers and Holders, 


as specified. For complete details about the GEOMETRIC 


COMBINATION DIE HEADS, send today for the free 
bulletin on this line. 


Write “Today 


FOR FREE INFORMATIVE BULLETIN 


Bulletin No. T-3 describes in full detail 
the many advantages of the Geometric 
Combination Die Heads. Write on your 
company letterhead today for your free 
copy to The Geometric Tool Company, 
7 Valley St., New Haven 15,Connecticut. 


Division of Greenfield Tap and 
Die Corporation 
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Sharpening Carbide Tools 


Recommended Methods and Equipment, Based on a 


Comprehensive Survey of Manufacturers and Users 
of Carbide Tools, Grinding Machines, and Abrasive 
Wheels — First of Three Articles 


By CHARLES H. WICK 


ARBIDE tools, because of their hardness, 
low heat conductivity, lack of ductility, 
and tendency to crumble at the cutting 

edges, require special grinding wheels and meth- 
eds of sharpening. Steel cutting grades of car- 


_bide expand only about half as fast as steel when 


heated. Consequently, when a carbide-tipped 
tool is being ground, if the steel shank is heated 
as much as or more than the carbide tip, severe 


strains will be set up in the tool. It has been 
estimated by tool manufacturers that about 
50 to 80 per cent of carbide tool failures are 
directly traceable to faulty grinding, either in 
the methods used or in the choice of grinding 
wheel. Inconsistent cutter performance and vary- 
ing life between sharpenings are other evidences 
of the need for an efficient method of grinding 
carbide tools. 
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The following recommendations, based on an 
industry-wide survey, are believed to offer the 
most economical methods of consistently procur- 
ing clean, sharp cutting edges and fine finishes 
en carbide tools. Modifications, of course, have 
to be made to suit the variations in grinding 
machines used, tool size, carbide tip size, tool 
angles, and operators’ technique. 


Machines Employed for Grinding Carbides 


Although carbide tools are often ground on 
conventional double-end grinding machines, there 
are many machines on the market that are espe- 
cially designed for sharpening carbide tools accu- 


Fig. 1. A Cam-plate Mount- 
ed on the Lower Face of 
the Movable Tool-holder 
Controls the Angle or Con- 
tour Ground on the Tool 


rately, rapidly, and economically. Some means 
should be provided on the machine for accurately 
controlling the cutting angles formed on the tool 
instead of leaving this important matter to the 
judgment of the operator. In off-hand grinding, 
the machine should be equipped with an ample 
size tilting table that can be set at various angles 
by means of an easily read, graduated quadrant. 
Such a table should be capable -of being moved 
in or out to compensate for wheel wear. A pro- 
tractor type work-holder or universal vise can 
be used on a fixed tool-rest table to insure the 
production of accurate tool angles. 

Spindles for carbide-tool grinders should be 
maintained in a rigid condition, free from 
vibration, end play, or run-out, to prevent rapid, 
uneven wear of the grinding wheel and improper 
grinding of the carbide. Means for reversing 
the direction of wheel rotation to take care of 
both right- and left-hand tools with the same 
cup-wheel is a desirable feature. 

One type of special carbide grinding machine 
avoids “hollow” grinding or under-cutting with 
a straight wheel by what is called “line contact 
grinding.” This is achieved by moving the tool 
up and down in a straight line tangent to the 
periphery of the wheel. Another type of special 
carbide grinder, the Norton “Bura-Way,” is pro- 
vided with a cam stop underneath the wheel. 
Thus, by mounting a cam-plate on the movable 
tool-holder, Fig. 1, and keeping the cam in con- 
tact with the stop during the grinding operation, 


Fig. 2. Special Grinder for Sharpening 
the Face, Periphery, and Corners of Face 
Milling Cutters in One Setting 
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accurate angles or contours can be 
produced on the tool. 

The Ingersoll grinder, Fig. 2, is 
especially designed for grinding the 
face, periphery, and corners of face 
milling cutters in a single setting. 
A micrometer-adjusted, hardened- 
steel finger (Fig. 3) is employed to 
guide the wheel along the edge of 
the tooth being sharpened. 

An enlargement of both grinding 
wheel and tool on the viewing screen 
of a Sheffield “Visual-form” grinder 
(Fig. 4) or of a Cincinnati Projecto- 
form grinder (Fig. 5) facilitates 
grinding, and such machines are 
sometimes used for sharpening spe- 
cial carbide form tools. Shaping or 
contour dressing of the wheel is 
minimized, even when grinding 
complicated forms. The tool to be 
ground does not have to be reposi- 
tioned after the original set-up, 
since the work-head itself can be 
adjusted. 

With the Oliver automatic face- 
mill grinder, Fig. 6, it is only neces- 
sary to clamp the cutter on a face- 
plate. The machine automatically 
goes through the operations of in- 
dexing and grinding each tooth in 
succession until the cutter is com- 
pletely sharpened. The shape of the 
tooth is determined by means of a 
hardened cam. 


When to Sharpen Carbide Tools 


Carbide tools should be sharpened 
as soon as they become slightly dull 
and before the cutting edges start to 
break down or crumble and the 
faces begin to pit. Slight dullness 
can often be detected by a decrease 
in the cutting rate or frequent in- 
spection. However, the surest method 
of preventing excessive dullness is 
to remove the tools from the ma- 
chines after a certain number of 
hours of operation or after they 


Fig. 3. Close-up View of the Grinder Seen 
in Fig. 2, Showing the Micrometer-adjusted 
Finger that Guides the Grinding Wheel 


Fig. 4. Enlarged Views of Both Grinding 
Wheel and Tool being Ground Facilitate 
Control of the Sharpening Operation 
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have cut a fixed amount of work. Such a criterion 
of the time or amount of production per grind 
can be based on the productivity of the tool 
gained by operating experience on a given ma- 
chine for a certain class of work. The total time 
spent in regrinding slightly dull cutters is less 
than that required for very dull cutters, even 
though the operations are more frequent. 

Carbide tools that have become only slightly 
dull can be resharpened more quickly, with a 
minimum of labor cost, wheel wear, and loss of 
costly carbide. Usually, only a few thousandths 
of an inch need be ground from a slightly dull 
carbide tool to obtain a clean, sharp cutting edge 
and eliminate cratering or abrasions. 

It is the consensus of opinion among the com- 
panies surveyed that carbide tools should be 
removed from operation before more than 0.005 
inch has to be ground from any face of the tool 
during sharpening. In any case, sharpening 
should not require the removal of more than 
0.010 inch of carbide. If more than this must 
be removed, the tool has either been used too 
long or the cutting conditions are not correct. 

Allowing carbide tools to operate until they 
become too dull consumes increasingly more 
horsepower for operating the machine tool, pro- 
duces inaccuracies and an inferior finish on the 
work, requires more time for sharpening, and 
causes rapid deterioration of the tool, often re- 
sulting in tool failure due to increased pressure 
and friction between the tool and work. Also, 
the more carbide that has to be removed during 
sharpening, the more danger there is of gener- 
ating heat and forming cracks. 

Grinding cost is generally considered to be 
proportionate to the amount of stock removed. 
Although the wear of silicon-carbide grinding 


Fig. 5. Extremely Accu- 
rate Profiles Can _ be 
Ground Quickly by Di- 
rect Comparison of an 
Enlarged Image of the 
Work with a Drawing 


wheels used in sharpening carbides is almost 
fifty times as great (in volume) as that of alu- 
minum-oxide wheels employed in grinding high- 
speed steel, the grinding wheel cost per unit of 
work turned out with carbide tools is generally 
lower because of the longer life of these tools 
between sharpenings. 


Selecting the Proper Grinding Wheel 


Silicon-carbide wheels are recommended for 
rough-grinding carbide tools, and diamond 
wheels for finish-grinding them. Silicon carbide 
is the most economical abrasive for removing 
relatively large amounts of carbide, and hence is 
preferred for rough-grinding these tools. Some 
users even prefer silicon-carbide grinding wheels 
for finish-grinding carbide—usually for sharp- 
ening tools used in the rough-machining of steel 
forgings or castings. One advantage of this type 
wheel is the ease with which its form can be 
changed or maintained by dressing in grinding 
carbide form tools. 

When it is necessary to rough-grind both 
steel and carbide simultaneously, it is almost 
mandatory to use a silicon-carbide wheel, since 
a diamond wheel will load rapidly when used to 
grind the soft steel shank of the tool. Aluminum- 
oxide wheels should never be used to grind car- 
bide, but they are sometimes employed when 
sharpening carbide tools to rough-grind the 
clearance angles on the steel shank or to hog-off 
the shank in case of a broken tip. 

Diamond-impregnated grinding wheels are 
employed by the majority of companies for fin- 
ish-grinding carbide tools because of their high 
cutting rate and slow wear, which tends to offset 
their higher initial cost. In many cases, diamond 
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_ture of 7 or 8 are preferred by most 


wheels actually cost less per tool grind. Also, 
their clean, fast cutting action generates prac- 
tically no heat, thus minimizing the danger of 
cracking the carbide. Grinding with a diamond 
wheel eliminates, in most cases, the need for a 
separate lapping operation. 

Small quantities of steel can be removed by 
means of a diamond wheel without loading the 
wheel rapidly ; however, this practice is not rec- 
ommended. Since diamond wheels hold their 
size better than silicon-carbide wheels, they are 
decided time-savers in grinding multiple-point 
tools, such as milling cutters, reamers, or 
broaches. Sparking rarely occurs when grinding 
carbides with diamond wheels, and the operator 
must, therefore, skillfully employ his sense of 
hearing and feeling in determining proper 
grinding conditions. 

An automatic tool grinder, Fig. 7, made by 
the Ex-Cell-O Corporation, employs a 10-inch 
diameter silicon-carbide wheel conceniric with a 
6-inch diameter diamond wheel. Two independent 
universal tool-holding fixtures are provided on 
the machine. An automatic cycle carries the tool 
to either of the grinding wheels, grinds it on the 
oscillating spindle for a predetermined length 
of time, and then returns it to the loading 
position. 

Two diamond wheels are used on the Covel 
universal tool and cutter grinder shown in Fig. 8. 
One wheel is mounted at each end of the spindle. 
After rough-grinding with one 
wheel, the spindle and head assem- 
bly is swiveled through an angle 
of 180 degrees to present the finish- 
grinding wheel to the work. The 
spindle driving motor is reversible, 
so that both wheels can be rotated 
in the same direction relative to the 
carbide milling cutter. 

Silicon-carbide grinding wheels 
having a medium grain size of 60, 
a relatively soft grade of vitrified 
bond (H or I), and an open struc- 


Fig. 6. Face-mill Teeth are Auto- 
matically Indexed and Ground on 
This Machine. The Tooth Shape is 
Controlled by Interchangeable Cams 


users for rough-grinding carbide tools. The soft 
open-structure wheels with a stock removal rate 
that is small in proportion to the wheel loss are 
recommended to insure a constant, rapid break- 
down and automatic resharpening of the wheel. 
This self-sharpening action, wherein abrasive 
grains are removed as they become dull, is neces- 
sary to prevent glazing of the wheel, which 
would cause localized heating and cracking of 
the carbide. Silicon-carbide abrasive grains hav- 
ing a characteristic green color are preferred by 
most users. However, dark gray or gray-black 
wheels are sometimes employed. 

For finish-grinding carbides with silicon-car- 
bide wheels, a finer grain size, of from 80 to 120, 
and a slightly harder grade of vitrified bond (I 
or J) are suggested. The exact grain size or 
strength of bond to be used depends on the grade 
of carbide to be ground and the nature of the 
grinding operation. Hard wheels are false econ- 
omy, constituting one of the principal causes of 
overheating and resulting in damaged tools. A 
more open structure is desirable for general off- 
hand and machine grinding, and a close struc- 
ture, with maximum grain exposure, when main- 
tenance of wheel shape is a factor, as in narrow 
grooving with thin wheels. More care is re- 


quired to prevent overheating when using a 
dense wheel. 

Silicon-carbide wheels should be dressed fre- 
quently to prevent glazing and keep the wheels 
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sharp and free cutting. A roughly dressed wheel 
—not out of true or merely bumpy—cuts faster 
and cooler then a smooth wheel, thus minimizing 
the danger of injuring the carbide by localized 
heating. A spur-wheel star dresser is preferred 
to an abrasive stick or diamond dresser for pro- 
during an open wheel face with the silicon- 
carbide crystals exposed. 

A large, narrow, and straight silicon-carbide 
vrinding wheel is desirable for sharpening oper- 
ations performed on the periphery of the wheel. 
Wheel diameters up to 20 inches and not less 
than 6 inches in diameter are preferred to min- 
imize under-cutting. A 20-degree bevel flaring 
cup-wheel is desirable for side grinding with 
silicon-carbide abrasive. Crowning of straight 
wheels and the merits of both peripheral and 
side grinding will be described in a subsequent 
article of this series. 


Type of Diamond Wheel to be Used 


Detailed specifications for diamond-impreg- 
nated grinding wheels to be used for sharpening 
carbide tools are not so easily formulated as for 
silicon-carbide wheels. Diamond grit sizes being 
used by various plants for the finish-sharpening 
of carbide tools were found to vary from 80 to 
500, depending on the finish required on the tool. 
The coarser grits—up to 150—have a faster cut- 


ting rate, and are generally preferred for rapid 
off-hand grinding of tools used in rough-machin- 
ing operations. A 220-grit diamond wheel is 
most generally employed for tools used in finish- 
machining operations. Finer grit wheels are 
required on only a small percentage of carbide 
cutting tools for obtaining an extra fine or mir- 
ror finish on precision boring tools and similar 
work. Grinding with diamond wheels of such 
fine grit is often referred to as “lapping.” True 
lapping of carbide tools will be described in a 
subsequent installment of this article. 

Diamond wheels are available with metal, 
resinoid, or vitrified bond. A metal bond offers 
the advantages of long life and resistance to 
grooving and rounding of corners. It is preferred 
by some users for off-hand sharpening of single- 
point tools. Pressure of the tool on the wheel 
should be increased when using a metal-bonded 
wheel because light pressures will cause glazing. 
Another advantage of this type wheel is that it 
can be operated dry without affecting the bond 
or life of the wheel. Also, metal-bonded diamond 
wheels seldom require dressing—except when 
they are improperly used to grind steel. 

Resinoid-bonded wheels have an exceptionally 
fast, cool cutting action, and are preferred by 
most users for machine sharpening of multi- 
tooth cutters, reamers, and similar tools, and for 
grinding chip-breakers in single-point tools. 
When used for off-hand grinding, 
care must be taken not to groove 
the wheel. 

Vitrified -bond diamond wheels 
are most commonly used by the 
companies surveyed for general- 
purpose off-hand sharpening of car- 
bide tools. Such a bond combines 
the fast cutting qualities of a resin- 
oid bond with resistance to wear 
closely approximating that of the 
metal bond. The positive adhesion 
of this type of bond permits the dia- 
mond particles to protrude higher 
above the face of the bond, thus per- 


Fig. 7. Carbide-tipped Single-point 
Tools Can be Ground in an Automatic 
Cycle on This Machine. Coolant has 
been Shut off to Show the Tools 
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Fig. 8. Two Diamond 

Wheels, One on Each 

End of the Spindle, are 

Employed on This Ma- 

chine to Permit Rough- 

and Finish-grinding in 
One Set-up 


mitting a sharp cutting action and insuring long 
life. A diamond wheel with a vitrified bond is 
particularly saited for reconditioning excessively 
dull or chipped single-point tools. The porous 
structure of this bond promotes faster and cooler 
cutting. 

The diamond concentration designation indi- 
cates the relative amount of diamond (by carat 
weight) in a wheel. A high concentration of 
100 is recommended for machine grinding with 
metal- or vitrified-bond wheels up to the 220-grit 
size. Concentrations of less than 100, particularly 
in wheels of relatively coarse grit, usually cause 
the wheel to wear too fast to be economical. 
However, a medium concentration of 50 is some- 
times desirable for resinoid-bonded diamond 
wheels in the finer grit sizes of 220 to 500, espe- 
cially when such wheels are used for off-hand 
grinding, because better finishes can be obtained 
with only a slight sacrifice in the stock removal 
rate. A low concentration of 25 is sometimes 
used for off-hand grinding with resinoid-bonded 
cup-wheels in grit sizes of 100 to 150. 

The grade of hardness of diamond wheel to be 
used in sharpening carbide tools depends upon 
the grade of carbide to be ground and the type 
and shape of grinding wheel. Standard grades 
are H, J, and L for resinoid-bonded diamond 
wheels; N for metal-bonded wheels; and J, L, 
N, and P for vitrified-bonded wheels. The radial 
depth of the diamond-impregnated section of the 
wheel usually varies from 1/32 to 1/4 inch, de- 
pending on the wheel size and type of bond. 
Greater diamond depths are generally more 
economical. 

Glaze can be removed from resinoid-bonded 
diamond wheels by scrubbing the face of the 
wheel lightly with lump pumice. Metal- or vitri- 
fied-bonded diamond wheels should be dressed 
sparingly with a silicon-carbide abrasive stick 
of fine grain size, medium grade, and vitrified 


bond. The dressing of a diamond wheel should 
always be started at the high spot on the wheel— 
usually the center—since starting the dressing 
operation from the side may shatter the wheel. 

To true or straighten the flat grinding face of 
a cup- or dish-shaped diamond wheel, the wheel 
should be removed from the machine and rubbed 
by hand in circular motions on a flat iron or 
glass plate sprinkled with 150- or 180-grain 
silicon-carbide abrasive. Diamond dust is not 
recommended, since it dulls the wheel too rap- 
idly. Vitrified-bonded diamond wheels may also 
be trued by grinding on a cylindrical grinder or 
with a toolpost grinder mounted on the table of 
a chip-breaker grinder that is equipped with a 
silicon-carbide vitrified wheel of medium grit 
size (60) and medium grade. The diamond wheel 
should be rotated slowly—between 100 and 400 
R.P.M.—and the silicon-carbide wheel at a nor- 
mal speed, but in the opposite direction at the 
point of contact, with spindles parallel. The depth 
of cut should not exceed 0.001 inch per pass. 

Diamond grinding wheels should be perma- 
nently mounted on wheel collets. Cup-wheels 
should be tested with a dial indicator for face 
run-out, and straight wheels for peripheral run- 
out, maintaining a maximum run-out of 0.00025 
inch by scraping the back of the hub of the cup- 
wheel or by shifting the straight wheel radially 
on its collet. The bores of straight wheels are 
generally made about 0.005 inch over size for 
this purpose. 

A straight diamond wheel 6 inches in diam- 
eter by 1/2 inch wide is satisfactory for most 
sharpening operations performed on the periph- 
ery of the wheel. For side grinding, a cup- or 
dish-shaped wheel 3 1/2 inches in diameter, with 
a cutting face not less than 1/16 inch nor more 
than 1/8 inch wide, is generally satisfactory. A 
diamond depth of 1/8 inch below the surface 
of the wheel is considered economical. 


MACHINERY, July, 1948—151 


é 
| 
| 
| i 
‘ 
| 
| | 
| 
| 


HE accurate reproduction of parts hav- 
ing a complex contour has generally re- 
quired the services of a skilled operator. 
Now, however, such intricately shaped parts are 
being duplicated in multiple at high production 
rates on four-spindle automatic profiling ma- 
chines made by the Cincinnati Milling Machine 
Co., Cincinnati, Ohio. A few of the outstanding 
operations performed on these machines are here 
described. 
The completely automatic cycle, which is a 
feature of this method of reproduction, is con- 


Fig. 2. The Complex Contour Formed by Lugs around the Periphery 
of the Knuckle-pin Locking Plates is Profile-milled in This Set-up 


Milling Complex Contours on 


Fig. 1. Mounting Pads 
on Cast-aluminum Air- 
craft-engine Distributor 
Housings are Automatic- 
ally Profile-milled in 
This Set-up at the Rate 
of Thirty-two per Hour 


trolled by a hydraulic, 360-degree tracer mech- 
anism and a templet. Identical work is per- 
formed at each of the four stations, but the oper- 
ation is controlled at a single point with only one 
master. 

Mounting pads on cast-aluminum aircraft- 
engine distributor housings are profile-milled at 
the rate of thirty-two per hour in the set-up 
shown in Fig. 1. Four fixtures and a templet, 
seen at the right, are mounted on the table of 
the four-spindle automatic profiling machine. 
The work is centrally located by a ground cir- 


Fig. 3. Notches in the 

Thrust Plates for Air- 

plane-propeller Distrib- 

utor Valves are Profile- 

milled by Rotating the 

Fixtures to the Right 
and Left 


cular pad that closely fits the bore of the part. 
Angular location is accomplished by placing a 
hollow arm of the part over a stud in the outer 
right-hand corner of the fixture. 

The aluminum castings are clamped by turn- 
ing the star knobs at the top of the fixtures. 
This actuates hinged arms that have equalizing 
clamps pinned to their inner ends. Two-fiuted, 
carbide-tipped end-mills, 1 1/4 inches in diam- 
eter and with a 0.040-inch radius, are rotated at 
900 R.P.M. and fed at 22 inches per minute on 
the work. 

The entire contour of knuckle-pin locking 
plates, such as seen on the table of the machine 
in Fig. 2, is profile-milled at the rate of more 
than eight per hour. The forged steel plates are 
positioned over a center locator and clamped by 
a top plate having a hinged C-washer. Hinged 
locators on the front of the fixtures are used 


Fig. 4. Forged Alumi- 

num Pistons are Profile- 

milled at the Rate of 110 

per Hour with Formed 

Milling Cutters Fed at 

the Rate of 12 Inches 
per Minute 


chines 


te position the work while the clamping nut is 
being tightened. This insures that the stock re- 
moval will be equalized on the lugs of the plate. 

Dimensions of the locking plate contour are 
maintained within plus or minus 0.003 inch. The 
high-speed steel end-mills, 1/2 inch in diameter, 
are rotated at 365 R.P.M. and fed at the rate of 
2.6 inches per minute. A good commercial finish 
is imparted to the plate. The cutters can be 
rapidly and accurately positioned with relation 
to the work oy the six-position turret stop shown 
on the spindle carrier. 

Three separate operations on conventional 
type milling machines were previously required 
to mill notches in distributor-valve thrust plates 
for aircraft propellers. Now they are profile- 
milled in one set-up, seen in Fig. 3, at the rate 
cf twenty per hour. The machine is equipped 
with a hydraulic motor, shown at the right-hand 
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end of the table, to rotate the circular fixtures 
in either direction. 

The thrust plates, made from Aeronautical 
Material Specification 6415 steel, are located on 
their inner bores and flange faces. Clamping is 
accomplished with U-washers and plates bolted 
to the front of the fixtures. Radial location is 
by means of retractable, spring-loaded plungers 
which enter holes that have been drilled and 
reamed in the thin shells of the parts. 

The spindle carrier is lowered until the 9/16- 
inch diameter two-fluted end-mills are in the cut- 
ting position, and fed until the tracer finger 
comes in contact with the inner face of the 
clamping plate on the profile templet. One notch 
is then profile-milled at a cutting speed of 45 
surface feet per minute, with a feed of 3 1/8 
inches per minute. After completing a notch, 
the feed is increased by hand to rapidly advance 
the tracer finger and cutting tools to the next 
slot. The fixtures are automatically rotated first 
to the right, then to the left, and then to the 


- right again to obtain the reverse-cut notches. 


Excess metal is milled from the bosses on the 
inside of forged aluminum pistons on the four- 
spindle automatic profiling machine shown in 


Fig. 5. Contour Faces 
and Flat Surfaces of 
Forged Steel Nozzles 
are Rough- and Finish- 
milled on This Machine 


Fig. 4. Formed milling cutters, 1 3/4 inches in 
diameter and having eight teeth, are rotated at 
1545 R.P.M. and fed at 12 inches per minute. A 
production of 110 pieces per hour is obtained. 
The work is located by spring-loaded dummy 
pins which enter the wrist-pin holes. 

Two diameters are provided on the tracer 
finger of the machine shown in Fig. 5, to permit 
both rough- and finish-milling of the periphery 
and top of the tongue and the face of the flange 
on forged steel nozzles. A 1/16 inch depth of 
cut is made in the roughing operation, with the 
2-inch diameter shell end-mills rotated at a cut- 
ting speed of 65 surface feet per minute and fed 
at the rate of 2 1/2 inches per minute. The pro- 
duction is about 8 1/2 nozzles per hour. 

Spring slots of intermediate drive gears are 
rough and finish profile-milled in the set-up seen 
in Fig. 6. The gears are made from Aeronautical 
Material Specification 6294 steel. End-mills, 
5/8 inch in diameter, are revolved at a cutting 
speed of 50 surface feet per minute for both 
roughing and finishing operations. The tools are 
fed at the rate of 3 inches per minute for rough- 
ing and 4 inches per minute for finishing. About 
sixteen gears are produced per hour. 


Fig. 6. A Double-diam- 
eter Tracer Finger Per- 
mits Rough- and Finish- 
milling of the Spring 
Slots in These Gears 
with Only One Templet 
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Why Dies Fail 


By C. A. BRENNER 
General Tool Division 


General Electric Co., Fort Wayne, Ind. 


Effects of Poor Design, Bad Operating Techniques, and 
Improper Maintenance on Die Life, and Suggestions for 
Eliminating the Common Causes of Die Failure 


HE reasons given for die failure usually 
T= so broad and specific information is 

so lacking that it is often not clear what 
can be done to eliminate breakage. While poor 
design, bad operating technique, and improper 
maintenance generally are recognized as three 
of the most frequent causes of die failure, there 
are many phases of each that have an important 
bearing on the life of a die. 

For example, closely allied with the design of 
punches and dies are the materials used in their 
construction and the methods by which they are 
heat-treated. Production requirements, the ma- 
terial to be punched, and the design of the prod- 
uct govern the type of metal and the hardness 
that is best suited for the punch and die sections. 
High-carbon high-chrome steel or high-speed 
steel is extensively used in blanking dies for 
producing laminations, and to a considerable 
extent in progressive piercing and blanking dies. 
When these metals are used for solid, com- 
pound dies or for dies that have a wide variation 
in width, the die should be given an interrupted 
quench to minimize distortion during the heat- 
treating operation. 

Furthermore, since high-carbon, high-chrome 
steel is generally susceptible to skin decarburiza- 
tion and since it is impossible to finish form- 
grind a solid die, the elimination of surface soft- 
ness is essential. This is accomplished by flash- 
quenching the die in warm oil for a few seconds, 


after which the die is permitted to cool in air. 
This double draw is necessary to complete the 
transformation of austenite to martensite. Also, 
sectional ground dies often are given a final 
draw after the form-grinding operation to re- 
duce strains and prevent cracking. The skillful 
application of each of these procedures governs 
the die life that will be obtained. 

An illustration of a typical die on which heat- 
treating techniques can mean so much in ulti- 
mate endurance is shown in Fig. 1. This is a 
progressive die for blanking, embossing, form- 
ing, and cutting off clips, and is the type of die 
that should be made solid, because of the num- 
ber of possible breakage points, the large number 
of punches used, and the complexity of the 
shapes produced. It is absolutely essential that 
there be no distortion and that no decarburiza- 
tion occur on the surfaces. 


Rigidity of Punch and Die 


Another factor that often causes die failure 
is insufficient die rigidity. Dies should be de- 
signed (1) so that the punch and die parts are 
held securely in position, if the unit is of sec- 
tional design; and (2) so that there is no mis- 
alignment on the press due to distortion of the 
die-block. 

Over-all strains during the punching opera- 
tion exert themselves in numerous directions and 


_ Fig. 1. This Progressive 


Die for Blanking, Em- 
: bossing, Forming, and 
_ Cutting Off Clips is 
_ Made Solid because of 
_ the Number of Punches 
_ Used and the Complexity 
of the Shape. Holes A 
are 3/4-inch Deep Clear- 


C 
0.125" DIA. 


0.375" DIA. 


0.126 DIA. 


ance Holes, B is a Soft- 
i plug Hole Used for 
Doweling, and C and 
_D are Embossing Spots 
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necessitate a substantial backing, particularly in 
a sectional die. The design of the die, of course, 
will govern the structure and the size of the 
sections. When the sections are small, the hous- 
ing around these die parts must be the equiv- 
alent in strength of a solid die, in order to keep 
them from moving. In this connection, the 
slightest failure in retaining accuracy of dimen- 
sions and press fits in finished die parts will 
defeat the most substantial assembly and will 
permit movement. Shifting during the punching 
operation will result in die failure. 

Fig. 2 shows a progressive, sectional type, 
lamination die, with segments supported by a 
bull ring and solid housing. In this design, the 
failure possibilities previously discussed are in 
large part eliminated. Another method of secur- 
ing rigidity is by means of a ground taper on the 
outside diameter of the segments which can be 
mated with a tapered shrink ring located in a 
solid die-block. 

Substantial structure is just as essential in the 
design and assembly of the punch. As shown in 
Fig. 3, frail punches should always be supported 
by means of guide bushings in the stripper to 
eliminate weaving or shifting during punching 
operations. 

While it is generally considered that guide 
pins are used primarily for set-up purposes and 
that a punch press should retain the alignment 
of a punch and die once it is locked in the press, 
lack of attention to maintenance of the equip- 
ment, expansion and contraction due to tem- 


MATERIAL 
TRAVEL 


BOLSTER PLATE 


perature variations, and other factors will re- 
flect themselves in the life of the die. 

Various types of guide pins are available com- 
mercially. However, the proper application is 
dependent upon the number of strokes per min- 
ute at which the press will operate and the 
length of the ram stroke. If the stroke of the 
press is short enough to permit the guide pins 
to remain in constant contact with the bushings 
in the punch-holder on the moving ram, these 
bushings can be so designed as to hold a supply 
of oil that will continuously lubricate the guide 
pins, thereby reducing friction and wear, and 
permitting a closer fit. How these oil reservoirs 
can be cut into the bushings is shown in Fig. 4. 


Effect of Production Techniques 


The material to be punched and the method 
of feeding it into the die (whether by manual 
or mechanical means) together with the clean- 
liness of the die, are points to which considera- 
tion must be given in evaluating the life of a 
punch and die. Many production materials, be- 
cause of the very nature of their own analyses, 
produce an abrasive action that has a detri- 
mental effect on the wearing qualities of the die 
material. One of these is silicon steel, which is 
widely used in the electrical industry because of 
its magnetic qualities. However, in many cases, 
the cleanliness of the die and the product mate- 
rial has more effect on the amount of die wear 
than does the composition of the punched metal. 
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Fig. 2. (Left) Movement of the Segments of 
This Progressive, Sectional Type, Lamination 
Die during the Punching Operation is Elimi- 
nated by a Bull Ring and a Solid Housing 


Fig. 3. (Above) Punches Should be Supported 
by Means of Guide Bushings in the Stripper 
Plate to Eliminate Weaving or Shifting 
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‘Fig. 4. If the Stroke of 

Press is Short Enough PUNCH HOLDER 
so that the Guide Pins 


Always Remain in Con- 
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iT 


faet with Bushings A in 
the Punch-holder, an 
Oil-groove B Can be Cut 


in the Bushings to Pro- 
vide Constant Lubrice- 
tion to the Guide Pins OM 
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and Thus Reduce Wear 


In feeding the material into the press by 
means of mechanically operated rolls connected 
to unrolling devices for large coils of stock, mis- 
punchings frequently occur if the feeding de- 
vices are not synchronized with the action of 
the press. This causes damage to punches and 
dies through chipping, dulling, and uneven pres- 
sures, all of which result in fatigue of the die 
and ultimate cracking. Many types of mechan- 
ical devices can be used in feeding blanks, strips, 
or roll material into dies, but unless steps are 
taken to eliminate the possibility of imperfect 
action in punching the stock and removing the 
punchings, die failure is certain to result. One 
common method of reducing this trouble is to 
incorporate a micro-switch and locating pin on 
the die or press to stop the operation in case the 
blank should be improperly seated in the die. 


Sectioning of Dies Minimizes Design and 
Maintenance Problems 


Sectional punches and dies have eliminated 
many of the difficulties due to variations in 
relief, clearances, and alignment, and thereby 
have reduced plugging and much of the die fail- 
ure attributable to it. In this day of universal 
machines, especially in the field of grinding 
equipment, the trend in the design of punches 
and dies is more and more in the direction of 
completely ground parts. Lamination dies par- 
ticularly come under this category of sectional, 
ground structures, which include those of the 
compound, repunch, and progressive types. 

By the use of various microscopic form grind- 
ers and crush form grinders, die segments with 
accurate relief can be produced. The punches, 


Fig. 5. A Die such as 
Shown Here Should not 
be Made Solid, because 


it is Difficult to File for 
_ Relief, Shape, and Ac- 
> curate Size. Holes A 
Pilot-pin Holes, B 
_ are Dowel-pin Holes, 
and C are Bushings. All 
_ Holes in the Die-block 
are Through Holes 
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being ground in similar equipment, match in 
shape and accuracy the die parts to which they 
ultimately will be assembled. Grinding machines 
developed for accurate indexing permit finishing 
punch-plates and strippers that align the punch 
and die sections, thus assuring uniform clear- 
ance between the punch and die walls. 

Sectioning of the die also provides for easier 
maintenance. In the past, die failures frequently 
resulted because the designer did not consider 
this factor. A typical example of such a die is 
shown in Fig. 5. In this progressive, double- 
blank, solid die, it is difficult for the operator to 
file for relief, shape, and accurate size. There 
are numerous weak sections, and it is an ex- 
tremely expensive die to maintain. A variation 
exists in the location of pilot-pin holes, and a 
short die life will probably result because of the 
close tolerance on the square holes. 

Fig. 6 shows how the same die could have been 
designed to reduce the possibility of failure. This 
progressive, double-blank, sectional die is simple 
to grind to size and shape, but still is of sturdy 
construction. Accuracy in spacing is provided 
by grinding the sections from the pilot-pin holes, 
and greater die life generally will result from 


this uniformity in dimensions. Maintenance 
costs will be normal or light, and the tolerance 
on the square holes can easily be maintained by 
replacing insert 

While considering maintenance, it is well to 
remember that die sharpening can be one of 
those sources of trouble that frequently result 
in reduced die life. The ultimate breakdown of 
& punch and die can often be attributed to the 
lack of skill used in sharpening it. If improper 
technique is used in sharpening, burning and 
chilling of the surface will result. This may 
cause minute cracks in the surface, and, fre- 
quently, large flakes to break from the punch or 
die. Surface cracking brought about by improper 
grinding causes other complications that result 
in the complete loss of the punch or die, or both. 
The compound lamination die illustrated in 
Fig. 7 shows a number of minute cracks that are 
the direct result of improper sharpening. If not 
detected in time, complete failure will result. 
Modern inspection methods will do much toward 
detecting such surface abuse. 

Also, it is of prime importance that the die be 
sharpened as soon as it begins to become dull, 
and that it not be allowed to lose its edge so much 
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Fig. 6. This Sectional : 
Die, Designed to Produce — 
the Same Punching as 
the Die Seen in Fig. 5, 
Will Have a Longer Life 
because it is Easier to 
. Grind. Tolerances on 
the Square Holes Can be 
_ Maintained by Replacing 
the Insert E, on which — 
~All Relief is Ground. 
Holes F are Pilot-pin 
Holes. All the Holes in 
the Die Sections are 
Through Holes 
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Fig. 7. Improper Grinding Techniques often 
Result in Surface Cracking and May Eventu- 
ally Lead to a Severe Fracture 


that it shears. Sharpening at this stage not 
only takes longer but requires great skill so 
as not to chip or break the die. 

Often overlooked in the mechanical fail- 
ure of a punch and die is the amount of 
material that is removed from the punch 
and die in the surface grinding operation. 
Usually, a specified amount of metal is re- 
moved, but this is poor practice since varia- 
tions occur in the production run that 
create a greater or lesser amount of dull- 
ing. A good safety measure is to check the 
edges of the punch and die with a glass, in 
order to determine whether or not all dull- 
ness has been ground away. 

There are several other mechanical fac- 
tors that contribute to die failure. These 
include improper support of the die on the 
press bolster, the removal of an insufficient 
amount of surface material from the raw 
alloy steel in the machining stage of the 
punch and die parts, and the elimination or 
reduction of punch-plate structure in the 
fabrication of the punch press. In spite of 
all these factors, there is another that is 
distinctively apart from the mechanical 
side, and which contributes as much, or 
more, to die failure—or to averting it—as any 
of those points considered purely mechanical. 
This is the human factor. 

The human factor is such an important one 
that proper emphasis on it, from the very first 
placing of an order until the part is removed 
from the press, will not only decrease die failure, 
but will pay dividends in reduced investment and 
maintenance. Proper evaluation of this factor 


THAT MAY CAUSE DIE 


FRACTURE 


consists basically in the training of personnel 
at all stages in an understanding of the de- 
sign and handling of dies and punches for most 
efficient use. Constant emphasis on the point 
that every person has a direct influence upon the 
effectiveness and life of the die can do as much 
as anything else to help in the attainment of the 
one hundred per cent utilization that is the goal 
of all die work. 
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World’s Largest Mechanical Forging Press 


UTOMOBILE crankshaft forgings will be 
produced at high manufacturing rates in a 
huge Maxipres recently built by the National 
Machinery Co., Tiffin, Ohio. This machine, which 
is believed to be the world’s largest mechanical 
forging press, has a weight of 800 tons (1,600,000 
pounds). It is an addition to the line of high- 
speed forging presses built by the concern, which 
previously included machines weighing from 
9 1/2 to 400 tons. The latest press operates at 
a speed of forty strokes per minute. 

This Maxipres is over 33 feet in height, and to 
facilitate installation, was assembled in a hori- 
zontal position. The bed frame consists of four 
steel castings, the largest of which weighs 
237,000 pounds. These castings are rigidly held 
together by seven heavy preloaded tie-rods. Each 
of the 32-foot long vertical tie-rods weighs 
50,000 pounds, and each of the tie-rod nuts 
weighs 4640 pounds. The forged alloy-steel 
eccentric shaft weighs 58,100 pounds and is 
nearly 19 feet in length. Fig. 2 shows a view 
of the over-arm heading slide, which is 16 feet 
in height and weighs 120,000 pounds. 

In addition to automobile crankshafts, this 
press is adaptable to the forging of large parts 
for railroad, oil-field, earth-moving, and mining 
equipment of a size heretofore not within the 


capacity of mechanical forging presses. The 
strength and rigidity of the press are such that 
work can be held to unusually close tolerances 
and produced with minimum flash. 


Fig. 1. (Left) General View 
of the Huge Maxipres, which 
Weighs 1,600,000 Pounds and 
was Assembled in a Horizontal 
Position, as Shown, to Facilitate 
Installation 


Fig. 2. (Above) Over-arm Head- 
ing Slide of the Huge Maxipres, 
which is 16 Feet in Height and 
Weighs 120,000 Pounds 


growing scarcity of skilled tool- 
makers, diemakers, and machinists 
resulting from lack of adequate appren- 
tice training in the various branches of 
the metal-working industry is a cause of 
deep concern to industrial management. 
Some executives feel strongly that the 
reduced man-hour productivity prevailing 
in most shops is due to an appreciable 
degree to the limited supply of skilled 
craftsmen. In years gone by, the propor- 
tion of skilled men to ordinary machine 
operators in every machine shop was 
much larger than it is today. There was 
always a reservoir of skilled men from 
which management could draw a supply 
of foremen, set-up men, and maintenance 
supervisors. 


Recognizing the serious effect of the 
present dearth of skilled mechanics in the 
metal-working industry on the vitally im- 
portant matter of national security, the 
Government, through the United States 
Department of Labor, is sponsoring an 
apprenticeship program for the entire 
metal-working industry. A committee has 
been formed to carry out this broad-scope 
undertaking, which is composed of repre- 
sentatives of national organizations of 
labor and management and engineering 
societies. Cooperating closely with this 
committee are representatives of the 
Bureau of Apprenticeship in the Labor 
Department. 


Progress has already been made in the 
development of a program that will insure 
an adequate supply of journeymen ma- 
chinists, toolmakers, and diemakers of 
high quality in the years ahead. Under 
the proposed program, apprentices will be 
sure that, regardless of the area or in- 
dustrial plant in which they serve their 
time, they will be qualified for a journey- 
manship in any plant in the country when 
they have completed their courses. Ap- 
prenticeship training on a basis that is fair 
to all concerned is the objective. 


In time of war, it is the nation which 
is strong industrially that wins the con- 
flict, because it is industry that keeps the 
fighting forces supplied with the necessary 
equipment. Full-fledged mechanics, there- 
fore, rank next in importance to the fight- 
ing men. That is why the Government is 
especially interested in apprentice train- 
ing. It goes without saying that this 
apprenticeship program will be of equal 
value to our peacetime economy. 


One of the gratifying aspects of the 
set-up of this national apprenticeship pro- 
gram is the active participation by both 
labor and management in a problem com- 
mon to both. It is to be hoped that the 
cordial relations established by working 
together on this plan will lead to a more 
rational approach to the problems that 
too frequently lead to industrial strife. 


EDITOR 
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ONING tools can be either of floating 
H or rigid design. Floating type tools, 
which are used with rigid work-holding 
fixtures, are provided with two universal joints 
to compensate for minor misalignment of spindle 
and work. This permits the honing tool to cen- 
ter itself on the neutral axis of the bore being 
honed. Rigid tools, which are not provided with 
universal joints, must be used with floating fix- 
tures to permit alignment between tool and 
work. 

The abrasive stones of the honing tool can be 
cemented into metal shells, which are clamped 
into stone-holders, or they can be cemented di- 
rectly into the stone-holders. Usually, three or 
more of these relatively long and narrow stones 
are equally spaced around the periphery of the 
tool. The holders afford rigidity and transmit 
the expanding pressure to the abrasive stones. 
In certain designs of honing tools, intermediate 
expanders are provided between the stone- 
holders and the cone. 

The cone acts as a wedge to force the holders 
and stones out radially from the center of the 
tool with a pressure that is constant and equal 
in all directions. Expansion pressure, or move- 
ment of the cone, can be attained mechanically, 


hydraulically, or by spring pressure. 


~A common type of spring-expanded tool is the 


| three-finger automatic tool shown at A in Fig. 1. 


This type tool was used extensively in the auto- 
motive industry for honing cylinder bores until 
it was replaced by a tool with positive-controlled 
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increment feed. As the tool enters the bore to 
be honed, three fingers on the upper portion of 
the drive-shaft enter a guide bushing located 
above the work. The bushing forces the fingers 
together and compresses a caged spring, which 
acts on the cone, causing it to advance and ex- 
\pand the abrasive stones. The stones are forced 
outward into the bore suddenly and under high 
pressure during the first part of the honing 
cycle. This has the advantage of breaking off 
any glaze that may have formed on the abrasive 
during the previous honing operation. 

As the abrasive sticks break down and the 
stock wears away, more pressure is required 
for expansion. To provide for this, an adjusting 
head is built into the tool, by means of which 
the effective length of the cone rod and starting 
position of the cone can be varied. The tool is 
attached to the machine spindle by a driver 
made up of a tapered shank to fit the spindle 
nose, a universal joint, and a bayonet lock into 
which the tool drive-pins fit. 

So-called brake type tools B, Fig. 1, are 
mechanically expanded by means of an adjust- 
ing head built into the driver. The cone rod is 
screwed into the tool drive-shaft, and the square 
end of the cone rod fits into a gear in the adjust- 
ing head. A hand-operated friction brake is 
used to slow down the rotation of the cone rod 
in relation to the drive-shaft, thus causing the 
cone rod to rotate in the drive-shaft. This re- 
sults in the cone being advanced by the action 
of the threads. Brake type tools can be used on 
drilling machines or other machines. 

Hydraulic tools, such as the one shown at C, 
must, of course, be used with machines equipped 
with a hydraulic system, and are best suited for 
honing hard parts where high pressures are re- 
quired to remove relatively large amounts of 
stock. An adjusting head, which is made a part 
of the drive-shaft, is also used on this type tool 
to compensate for stone wear. 

Hydrobrake tools, of the type illustrated at D, 
are a combination of the brake and hydraulic 
tools, incorporating features of each. The tool 
can be expanded either hydraulically or by means 
of the friction brake while the tool is cutting. 
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The Micromold tool E is made by molding the 
abrasive into a plastic holder, reinforced under- 
neath with a steel grip. This molded stick, with 
stone side open, replaces the conventional shell, 
stone-holder, and intermediate expander. The 
bottom surface of the mounting is tapered to the 
same angle as the feed-out cone of the honing 
tool. The plastic wears with the abrasive, there- 
by preventing spalling of the edges of the 
abrasive. 

Initial expansion of the tool on Micromatic 
“Hydrohoner” machines is caused by high-pres- 
sure oil entering the top of the cylinder, thus 
exerting a direct thrust on the hydraulic piston 
(Fig. 2). This thrust is transmitted through the 
spindle and adjusting head to the cone rod, thus 
causing the cone to descend and expand the tool 
to the rough-bore size. This expansion takes 
place at the bottom of the first stroke. The pis- 
ton is locked in the expanded position until the 
end of the cycle by a pin which enters a bayonet 
lock. Thus the tool can only be collapsed by hy- 
draulic pressure applied to the under side of the 
piston. 

Expansion of the tool during the honing pro- 
cess is accomplished by rotating the adjusting 


By CHARLES H. WICK at. 


sleeve either manually or hydraulically. The 
bore of the lower portion of the adjusting sleeve 
forms an internal gear which is engaged by 
pinion gears. The pinion gears also mesh with 
a threaded sleeve that is connected to the piston- 
rod. An internal thread in this sleeve mates 
with teeth on the periphery of a ball-bearing 
outer race. When the adjusting sleeve is rotated 
in the direction indicated, the cone is pushed 
downward by the action of the threads. Finer 
cr coarser increments of tool expansion per revo- 
lution of the adjusting sleeve can be obtained by 
varying the lead of the threads in the adjusting 
head. 

With “Microdial” expansion—a mechanically 
operated and hydraulically controlled process 
developed by the Micromatic Hone Corporation 
—the adjusting sleeve is provided with two sets 
of ratchet teeth around the upper periphery. A 
hydraulic cylinder, rack, gearing, pawl carrier- 
ring, and pawls are employed to rotate the ad- 
justing sleeve in the desired direction and the 
required amount. 

There are two pawls on the carrier-ring, which 
act in opposite directions, depending upon the 
direction in which the rack on the hydraulic 


Fig. 1. Various Types of 

Honing Tools: (A) Three- 

finger Automatic Tool; 

(B) Brake Type Tool; (C) 

Hydraulic Tool; (D) Hydro- 

brake Tool; (E) Micromold 
Tool 
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cylinder is moved. One is the feed-pawl, which 
engages the upper set of teeth on the adjusting 
sleeve to rotate the sleeve and expand the tool. 
When the carrier-ring is turned in the opposite 
direction, the other pawl engages the lower set 
of teeth, rotates the sleeve in the opposite direc- 
tion, ‘and collapses the tool. 

Automatic size-control mechanisms can stop 
the expansion of the honing tool when the bore 
is the correct size, permit the tool to operate 
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without expansion during a “run-out” period, 
collapse the tool, and withdraw it from the work. 
This feature, in many cases, eliminates the need 
for selective fitting of parts in assembly, reduces 
the parts inventories required by selective fit- 
ting, and improves the quality of the parts. 

Since the expansion of the tool and the recip- 
rocation of the head are hydraulically actuated 
on many honing machines, it is only necessary 
to shift hydraulic valves to control these opera- 
tions. With automatic sizing devices, these func- 
tions are performed electrically by solenoids, 
which are controlled by relays and electronic 
tubes. 

One type of automatic sizing device developed 
by the Micromatic Hone Corporation, known as 
the “Microsize,” is shown diagrammatically in 
Fig. 3. This mechanism, which makes use of a 
Micromold tool and a master gage-ring with a 
long wearing Norbide or carbide insert, provides 
accurate size control within 0.0001 to 0.0003 
inch. It is used to automatically size bores up 
to 2 1/2 inches in diameter. 

The plastic tabs at each end of the Micromold 
tool wear down with the abrasive, so that the 
outside diameter of the tabs is always exactly 
equal to the diameter of the bore being honed. 
The gage-ring is positioned directly above the 
work, so that the upper tabs enter the ring at 
the top of each stroke. The abrasive stones do 
not touch the surface of the sizing ring. The 
inner diameter of the gage-ring is equal to 
the low limit of the desired bore size. When 
the diameters of the bore and the tabs equal the 
minimum bore size, the friction between the 
upper tabs and gage-ring becomes great enough 
to cause the ring to turn slightly with the tool. 
As the gage-ring turns, a notch on its periphery 
acts on a leaf spring, the movement of which 
causes an electronic control unit to be grounded 
and _ short-circuited, thus preventing further 
stone expansion and ending the cycle. The 
finish size of the part can be adjusted in in- 
crements of about 0.0001 inch by shortening or 
lengthening the projecting end of the leaf 
spring. More or less torque is then required to 
flex the spring. 

For the automatic sizing of bores that are 
larger than 2 1/2 inches in diameter, caliper 
bars are substituted for the gage-ring. Two 
caliper bars incorporated in the honing tool con- 
tinuously gage the bore diameter. Previously, 
such caliper-bar set-ups were controlled by com- 


Fig. 2. Cross-sectional View of a Micromatic Honing 

Head, Showing (from Top to Bottom) Rotating and 

Reciprocating Members, Hydraulic Unit, Adjusting 
Head, and Honing Tool 
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pressed air, as described on page 190 of July, 
1947, MACHINERY. Now, however, an electron- 
ically controlled caliper-bar gaging mechanism 
is employed. 

With this equipment, the dimensional accuracy 
of the larger size bores can be automatically 
maintained within 0.0005 inch. Such a control 
has been adapted to each of six spindles on a 
machine that simultaneously hones all the bores 
of an automotive cylinder block. As each cylin- 
der bore reaches the required size, the corre- 
sponding honing tool collapses and a numbered 
light flashes. When all six bores are of the cor- 
rect size, the honing tools are automatically 
withdrawn. In a cycle of thirty seconds, this 
machine removes 0.004 inch of stock from each 
bore diameter, corrects out-of-roundness and 
taper, and maintains the size within 0.0005 inch. 
Selective fitting of pistons is thus minimized. 


Design of Work-Holding Fixtures 


Work-holding fixtures used in the honing pro- 
cess require special consideration by the de- 
signer. The honing technique necessitates that 
the tool and the bore be free to align themselves. 
Either the tool must be free to follow a rigidly 
held bore (being made with two ball joints) or 
the bore must be free to center itself on a rigid 
tool by the provision of a floating fixture. 

Because of the difficulty of making a true 
universal joint in the tool, particularly in small 
diameters, it is preferable to use a fixture of the 
floating type whenever possible. The parts of 
the fixture in which the work is located and 
clamped are given a universal swiveling move- 
ment and also a lateral floating movement. The 
spherical floating motion should be about the 
geometric center of the bore being honed. 

The part must be held so that it will not be 
distorted by the clamping pressure or distorted 
or moved by the reciprocation and rotation of 
the tool. Clamping devices should be directly 
cpposed to each other, so as to insure that the 
accuracy obtained by honing will be maintained 
when the part is removed from the fixture. If 
possible, it is desirable to take the thrust im- 
posed on the part between parallel plates and to 
take the torque—which is by far the greatest 
force generated by the honing operation—on a 
projection on the work or a slot in it. 

In honing thin-walled parts such as cylinder 
sleeves, provision should be made in the fixture 


“Fig. 3. One Type of Automatic Size-control Mech- 

anism which Makes Use of the Micromold Tool and 

a Master Gage-ring to Stop Tool Expansion when the 
Bore is the Correct Size 


to allow the part to “breathe” both radially and 
longitudinally about 0.005 inch. This is accom- 
plished by restricting the longitudinal movement 
of the work between plates in the fixture and by 
the use of independent work-clamps which can 
float radially. 

The fixture should provide a means of locating 
the part accurately. On rigid type fixtures, a 
guide bushing is required to lead the tool into 
the bore. Provision should also be made to en- 
able the operator to load, unload, and check the 
part without interfering with the tool set-up. 
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With large parts, or fixtures that are loaded from 
the top, an indexing table is usually furnished. 
Inspection of the honed surface should be pos- 
sible without unclamping or removing the part. 

In conventional honing, the tool must over- 
run the ends of the bore approximately one- 
quarter the length of the abrasive sticks. Con- 
sequently, the bottom of the fixture must be open 
to allow stroking clearance for the tool and for 
the free flow of coolant. 

Tunnel type fixtures which line up with the 
conveyor are popular for high-production oper- 
ations. Such fixtures generally consist of hard- 
ened steel bars, on which the work is slid into 
. the honing position, and manual or automatic 
quick-acting clamps and locating pins. 


Fig. 4. The Bore Size is 

Held within 0.0003 Inch in 

Honing Two Steering-gear 

Rollers at a Time. Float- 

ing Type Fixtures Permit 

the Use of Rigid Honing 
Tools 


we 


Automatic or push-button operated rotary in- 
dexing fixtures may be adapted for either mul- 
tiple or progressive honing on multiple-spindle 
machines. In multiple honing, the same opera- 
tion is performed on two or more parts at the 
same time, multiple indexing being employed to 
move the parts to the unloading and loading 
positions. In progressive honing, each piece is 
honed, in turn, by each of the spindles. In this 
case, the fixture indexes one station at a time. 
The total stock removal is divided between the 
number of spindles (or operations). 

A free floating fixture for honing two parts 
at a time is shown in Fig. 4. The work in this 
case consists of SAE 5130 steel steering-gear 
rollers, which are held in the six floating fixtures 


Fig. 5. Hand - operated 

Spring Clamps are Used to 

Hold Compressor Crank- 

shaft Bearings while Hon- 

ing. Two Parts are Honed 
at One Time 
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by hand-operated screw clamps. Automatic 
double indexing positions a pair of fixtures in 
the unloading station at the left, the loading sta- 
tion at the right, and the honing station beneath 
the two spindles of the machine. This Micro- 
matic machine is equipped with Micromold tools, 
Microdial expansion, and automatic Microsize 
control. 

From 0.001 to 0.002 inch of stock is removed 
from the bore diameters in the twenty-second 
cycle of this finish-honing operation. The bore 
size is held within 0.0003 inch and a surface 
finish of from 8 to 10 micro-inch r.m.s. is pro- 
duced. Before hardening (to Rockwell 60 to 62C) 
and finish-honing, the machined rollers are 
rough-honed to remove from 0.004 to 0.005 inch 
cf stock from the bore diameters. 

Another multiple honing set-up is shown in 
Fig. 5, where approximately 0.0015 inch of stock 
is removed from the bores of two cast-iron 
refrigerator -compressor crankshaft bearings 
simultaneously. Hand-operated spring clamps 
locate the parts by their lower flanges. A sur- 
face finish of from 8 to 10 micro-inch r.m.s. is 
obtained in this operation. 

Automotive connecting-rods are honed two at 
a time in the set-up shown in Fig. 6. From 0.003 
to 0.004 inch of stock is removed from each bore 
in a 45-second cycle, the size being maintained 
within 0.0005 inch. The rods are not clamped, 
but are merely located by pads and pins. Thus 
each rod is free to align itself with the tool dur- 
ing the honing. 

A four-station, lateral indexing fixture, shown 
in the heading illustration, is employed for hon- 
ing the bores of cluster gears, two at a time. 
Micromold tools and automatic electronic sizing 
are used to hold the bore size within 0.0004 inch. 

Inner races for ball bearings are progressively 
honed at the rate of 500 per hour by means of 
the set-up shown in Fig. 7. The total stock re- 
moval is 0.009 to 0.014 inch, and the bore size 
is held within 0.0003 inch. A shuttle holding ten 
races can be placed in each of the six stations on 
the automatic rotary indexing table. At the first, 
or roughing, spindle, shown at the right, 0.004 
to 0.006 inch of stock is removed from the bear- 
ing bores; at the second, or semi-finishing, 
spindle, another 0.003 to 0.005 inch is removed; 
while at the third, or finish-honing, spindle, 
shown at the left, the remaining 0.002 to 0.003 
inch of stock is removed. Separate automatic 
size controls are provided on each spindle, so 
that when any one spindle has completed its 
operation, expansion of that particular tool is 
stopped without interfering with the honing at 
the other stations. 

A set-up for externally honing piston-rings is 
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Fig. 6. Automotive Connecting-rods are Honed 
Two at a Time with the Set-up Shown. From 0.003 
to 0.004 Inch of Stock is Removed from Each Bore 


Fig. 7. Inner Races for Ball Bearings are Held in 
Shuttles at Each of the Six Stations for Progressive 
Honing at the Rate of 500 per Hour 
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illustrated in Fig. 8. The rings. are clamped 
to the floating arbor, which rotates and re- 
ciprocates. A universal ball-and-socket joint in 
the arbor permits the work to align itself within 
the stationary honing tool, which is rigidly 
bolted to the table of the machine. From 0.006 
to 0.008 inch of stock is removed from the 
peripheries of the piston-rings, and a surface 
finish of from 10 to 15 micro-inch r.m.s. is ob- 
tained. The size is maintained within 0.0005 
inch. 

Automatic magazine loading has been adapted 
to the high-production honing of cast-iron bush- 
ings, as shown in Fig. 9. Bushings stacked in 
the vertical magazine are automatically aligned 
and inserted, one at a time, into the universal- 
swivel and lateral-floating fixture located on the 
table of the horizontal honing machine. The fix- 
ture is operated by a hydraulic cylinder, the ac- 
tion of which is synchronized with the hydraulic 
tool-expansion cycle. The rigid-joint honing tool 
is advanced, rotated, and reciprocated through 
each bore, removing about 0.003 inch of stock 
in twenty seconds. 


Machines Employed for Honing 


Honing tools can be mounted on any drilling 
machine or other type machine that will rotate 
and reciprocate them. Because of the floating 
action of the tool or fixture, the results obtained 
in honing are unaffected by vibrations in the 
machine or its surroundings. However, the re- 
sults will not be so consistent or economical 


when a makeshift machine is used as when 
special-purpose honing machines are employed. 

A honing machine should possess the follow- 
ing characteristics: 

1. Rotation and reciprocation speed ranges 
suited to the type of material and size of work 
to be honed. 

2. Positive and adjustable stroke control. 

3. Means of supplying a copious flow of coolant 
to the tool and surface being honed. 

4. A head that is rigid enough to maintain 
alignment between the spindle and the fixture. 

5. A stationary or indexing table which will 
hold the fixture in alignment with the spindle. 

6. Provision for expanding the abrasive sticks 
in small increments, either by hydraulic or 
manual means. 

7. On machines used for high production, in- 
terlocking head and fixture, so that the machine 
will not start unless the part is properly located. 

There are two general types of honing ma- 
chines—vertical and horizontal. Because of the 
floating features required in honing tools, it is 
generally preferable to mount them in a vertical 
position. This minimizes the effect of gravity on 
the floating members. However, vertical ma- 
chines are usually restricted to work under 7 
feet in length and 30 inches in diameter. 

One of the largest vertical honing machines 
ever built has a stroke of 8 feet and an over-all 
height of 32 feet. It is employed for honing 
Diesel-engine cylinder liners. One of the small- 
est standard vertical machines will hone bores 
as small as 1/4 inch in diameter and only 1/8 
inch long. 

Horizontal machines are employed for honing 
long parts, such as tubing and gun barrels. One 
of the largest horizontal machines ever built 
has a stroke of 75 feet, and will hone bores hav- 
ing diameters up to 42 inches. Special machines 
are designed to hone bores located at different 
angles. 

A unit-constructed machine with a quill type 
spindle has been developed by the Micromatic 
Hone Corporation. Machines of this type are 
made up of three units—a head unit consisting 
of a spindle, and hydraulic, stroke, and speed 
controls; a hydraulic unit containing pump, 
tank, and valves; and an electrical control panel. 
The units can be mounted on any suitable 
column and base. 

An additional reciprocating motion of the tool 
is developed in Micromatic honing machines by 


Fig. 8. External Honing of Piston-rings is Ac- 
complished with a Floating Work-holding Ar- 
bor, which Rotates and Reciprocates, and a 
Stationary Honing Tool 
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Fig. 9. Automatic Maga- 

zine Loading is Employed 

on a Horizontal Honing 

Machine for the High-pro- 

duction Honing of Cast- 
iron Bushings 


an adjustable swash plate (see Fig. 2), which 
is actually a modified form of ball bearing. The 
inner race of this bearing is attached to an 
upper bushing by means of a ball joint. The 
bushing is keyed to the reciprocation gear. 

The outer race of the bearing is joined to an 
adjusting plate, which turns with the drive- 
shaft. The position of the plate on the drive- 
shaft can be changed by means of a nut and 
screw threaded to the drive-shaft at the top of 
the honing head. The swash plate can-be swiveled 
around two pivot pins which pass through the 
outer race of the bearing and into the drive- 
shaft. 

As the outer race is turned in relation to the 
inner race, it causes the drive-shaft to recipro- 
cate. The further the adjusting plate is moved 
down on the drive-shaft, the more the swash 
plate is tilted and the longer the reciprocating 
stroke. 

Rotation of the honing tool is obtained through 
a direct drive from a gear keyed to the upper 
end of the drive-shaft. The number of recipro- 
cations per minute is the difference between the 
number of revolutions per minute of the drive- 
shaft gear and the number of revolutions per 
minute of the reciprocation gear. 


Cutting Fluid Requirements 


It is important that a copious flow of clean 
cutting fluid be supplied continuously during the 
honing operation to keep the abrading surface 
of the sticks and the surface of the work free 
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from chips and sludge, thus minimizing the gen- 
eration of frictional heat. In honing soft mate- 
rials especially, a lubricant is necessary to keep 
particles of metal from becoming embedded in 
the abrasive sticks and scoring or scratching 
the surface being honed. 

The cutting fluid to be used varies with the 
material being honed, speed of the operation, 
abrasive employed, and results desired. Water 
soluble oils are not satisfactory for honing. 
Usually, a sulphurized mineral-base or lard oil 
mixed with a kerosene or oleic acid base is 
employed. 

The cutting fluid must be kept uniform and 
uncontaminated for consistent results. Hydrom- 
eter readings of the oil should be taken peri- 
odically. Filters or magnetic coolant separators 
should be provided to remove metal and abrasive 
particles from the coolant. 


* * * 


Magnesium is used for most of the fuselage 
skin of the new Douglas-built, Navy D-558-2 
Skyrocket. Together with the jettisonable 
cockpit, the fuselage is a semi-monocoque struc- 
ture. The magnesium-alloy skin which averages 
1/10 inch in thickness and does not require longi- 
tudinal stiffeners, is built over an aluminum- 
alloy frame, thereby providing greater usable 
space within the fuselage. The thick magnesium 
skin also permits the use of machine counter- 
sunk rivets, which results in a smoother aero- 
dynamic surface contour. 
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O eliminate warpage in the hinged front 
section of coin-operated phonographs, 
which were previously made of wood, the 
Rudolph Wurlitzer Co., Tonawanda, N. Y., re- 
cently redesigned this section to enable 61-ST 
aluminum to be used, and assembled the various 
parts together by welding. The redesigned frame 
not only supports the front assembly, which 
when complete with the coin and control mech- 
anisms and decorative parts weighs 63 pounds, 
but is so constructed that all 
parts can be removed and re- 
assembled without difficulty by 
field maintenance men. 

The various sections of the 
frame shown in Fig. 1 consist 
of L- and T-shaped extruded 
angles and of flat sheet stock 
sheared to shape. The angular 
sections are bent to the re- 
quired form in a Wallace tube 
bender, as shown in Fig. 3, 
while the sheet-metal parts are 
formed in a die. Each die 
makes a locating mark on the 
piece being produced, which is 
later used to match up the vari- 
ous parts in the welding jig 
shown in the heading illustra- 
tion. The locating marks match 
with marks on adjoining parts 
and with marks on the jigs and 


Fig. 1. Aluminum Parts which are 

Welded together with a Heliarc Weld- 

ing Torch to Form the Front Panels 
for Coin-operated Phonographs 
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fixtures. Locating holes are also used to position 
each member accurately. x 

Prior to welding, all aluminum parts are im- 
mersed in an etching solution to remove oil and 
oxides. The parts are then placed in the jig, as 
illustrated in Fig. 2, by an employe known as a 
jig loader, who loads one welding jig while an 
assembly is being joined by the welder in an- 
other. The jigs are so constructed that they can 
be revolved to permit “down-hand” welding of 
all joints—a factor that has helped to improve 
the quality of the frame. - 

The Heliarc welding process, developed by 
The Linde Air Products Co., is used to weld all 
joints. Argon gas is the protecting medium, and 
the cylinders supplying this gas are attached to 
a six-cylinder manifold. All the gas required for 
the individual welding stations is drawn from 
this central supply station, thus assuring a con- 
stant flow to all points under all demands. An 
argon and water shut-off valve is located at each 
welding station, and a flow meter, which regis- 
ters the flow of gas to the torch, is also part of 
the supply system. The valve 
shuts off the argon and water 
supply when the welding torch 
is hung on a holding hook. 

The water-cooled Heliarc 
torches are equipped with 3/32- 
inch diameter tungsten elec- 
trodes. Appropriate welding 
currents employed with these 
electrodes assure full weld 
penetration with a minimum 
of distortion in the assembly. 
A 1/8-inch diameter aluminum 
welding rod, with 5 per cent 
silicon added, is used for the 
filler metal when necessary. No 
fluxes are required. 

A 220- to 440-volt trans- 
former rated at 200 amperes 
supplies the current. This 
transformer is equipped with 
a built-in, high-frequency cur- 
rent unit that stabilizes the 
welding are once it has been 
struck. Each transformer also 
has a built-in switch for cut- 
ting off the high-frequency 
current. A foot-operated switch 
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Aluminum Frames 


Phonographs 


which is normally open is supplied at each weld- 
ing station to close the circuit when the operator 
is ready to weld a joint. 

A welding current of approximately 130 to 
140 amperes is used. While a current of this 
magnitude puts a heavy bead on the work, and 
thus requires that more time be spent in finish- 
ing the sections, it speeds up the welding opera- 
tion, so that almost double the amount of work 
can be produced, as compared with the produc- 
tion when a normal current of 70 amperes is 
employed. 

After being welded, the frames are removed 
tc the finishing department, where they are 
ground with a disk grinder, as seen in Fig. 4. 
Soluble oil is used during the grinding operation 
—an innovation that has resulted in increased 
grinding speed and improved finish. The use of 
the oil also prevents grit from being carried over 
to adjoining flat sections, so that scratching of 
the surfaces is minimized. So effective has this 
proved that subsequent polishing and rubbing 
operations have been eliminated. 


Fig. 3. (Above) Extruded T and L Sections are Bent 
to the Required Shape in a Tube-bending Machine 
Fig. 4. (Right) Soluble Oil is Employed during the 
Grinding Operation to Improve the Appearance of 
the Ground Surface 
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Fig. 2. All Welding is Done in Jigs that 
Accurately Position the Component Parts 


From the grinding station the frames are 
again taken to an etching tank, where a clean- 
ing solution is used to remove all oil, grinding 
grit, and other foreign matter. A daily check 
is made on the strength of the etching solutions 
in order to obtain consistent results and to re- 
move any foreign matter that might result in a 
poor surface finishing job. Finally, 
the frames are sprayed with a 
primer and are then painted 
either by rolling or by transfer- 
ring onto the surfaces a simulated 
wood finish. 

Although the redesign of the 
frame for the use of aluminum 
was undertaken in this particular 
case to minimize distortion, other 
advantages have resulted from 
the use of welding. For example, 
the cost has been materially re- 
duced and the appearance has 
also been improved. 
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New Type Aircraft Engine Decreases 
Fuel Consumption of Planes 


A new type of aircraft engine that combines 
the principles of the gas turbine and piston type 
power plants is undergoing tests in the experi- 
mental laboratories of the Wright Aeronautical 
Corporation. With the new design of engine, 
fuel consumption can be reduced as much as 20 
per cent, compared with conventional reciprocat- 
ing engines, or the power output can be in- 
creased by the same amount. 

This “Turbo-Cyclone 18” power plant employs 
three light-weight turbines mounted on the rear 
of an ordinary piston type engine. The hot ex- 
haust gases leaving the engine at high speed are 
piped to these turbines, and the power developed 
by each turbine is geared back to the engine 
crankshaft. 

Until the development of this system of power 
recovery, internal combustion engines were 
losing about one-half the energy value in the 
fuel. A comparison of the fuel consumption of 
ordinary piston type engines and the new com- 
pound engines indicates that a Lockheed Con- 
stellation equipped with the new engine could 


cross the Atlantic Ocean on a normally scheduled 
flight without a stop-over at Newfoundland to 
refuel; the plane could also fly across the United 
States without refueling. 


Giant Tension and Compression 
Testing Machine 


Two tension, compression, and flexure testing 
machines of colossal proportions that are be- 
lieved to be the largest ever produced in the 
United States are being built by Baldwin Loco- 
motive Works for the Philadelphia Navy Yard 
and the U. S. Bureau of Reclamation, Denver, 
Col. Each of these machines will have a capa- 
city of 5,000,000 pounds. Although this is only 
half the capacity of the Bureau of Standards 
10,000,000-pound compression testing machine 
which has been in use for many years, the new 
machines can apply their full capacities to ten- 
sion and flexure testing, as well as compression 
testing. 

Each machine will have two cast-steel columns 
like the one shown in Fig. 1. This column is 
approximately 6 by 8 by 40 feet, and will be 


Fig. 1. Boring Fastening Bolt Holes in Base of Huge Columns for Compression 
and Tension Testing Machines being Built by the Baldwin Locomotive Works 
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Fig. 2. Finish-machining the Surface of 
Massive Cast-steel Base for Giant Tension | 
and Compression Testing Machine 


secured to the massive main table 
of the machine with twenty-one 
2-inch bolts which pass through 
holes bored by the machine illus- 
trated. The semicircular opening 
in the base of the column will ac- 
commodate one of the two tension 
members of the machine, which 
consist of two SAE 1045 forged- 
steel screws, each 55 feet long and 
16 inches in diameter, having a 
single square thread of 2-inch 
pitch and 1-inch depth. Column 
extensions about 8 1/2 feet long 
which rest on top of the main 
columns support the upper hori- 
zontal frame member. 

The steel base casting of one of 
the testing machines shown under- 
going surface finishing operations 
in Fig. 2 is 22 feet long, 12 feet 
wide, and 3 feet thick. Compres- 
sion test specimens will rest in the 
center of the finished surface of this base. Up- 
ward compressive force is applied by a hydraulic 
ram under the base casting. 

The downward testing force is applied by a 
yoke which is pulled down by the two 55-foot 
precision screws attached to the frame of the 
hydraulic cylinder. Upward force for tension 
tests will be applied by the base through the 
column housings which enclose the screws. 


Analyzer Detects Airplane Engine 
Troubles in Flight 


A device that is capable of analyzing airplane 
engine troubles while the plane is in flight was 
recently described at the semi-annual meeting 
of the American Society of Mechanical Engi- 
neers. This analyzer, developed by the Sperry 
Gyroscope Co., is said to improve engine main- 
tenance by identifying such faults as magneto 
mistiming, faulty spark plugs, sticky valves, and 
“shorted” electrical leads within a few minutes. 
As a result, schedule delays can be reduced and 
increased dependability of operation made 
possible. 

The Sperry analyzer shows the engine data 
on a cathode ray tube screen. The patterns are 
interpreted by comparison with typical patterns 
obtained under known conditions. Ignition or 


mechanical difficulties suspected in a particular 
engine can be selected by the operator with one 
switch, while with a second switch he can locate 
and examine the cylinders in which the trouble 
is occurring. As the pattern interpretation is 
quite simple and no operations but the use of a 
switch are necessary when applying the an- 
alyzer, a complete check of the engine can be 
made in five minutes or less by an operator 
whose total training time has been less than one 
hour. Flight engineers familiar with the equip- 
ment can locate and identify several faults on 
four engines in less than fifteen minutes. 


Radio Sets Built for Service where 
Telephone Lines are Impractical 


For use where the construction of telephone 
lines is impractical or impossible, Westinghouse 
engineers have devised new types of point-to- 
point radio sets. Compared to pre-war sets, they 
embody many improvements developed while 
building radios for severe service in all parts of 
the world—from steaming jungles to the .icy 
North. The new sets follow the building-block 
type of construction; thus, by assembling stand- 
ardized, coordinated cabinets for the different 
functions, any desired type of service can be 
quickly provided. 
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The Design of Dynamically Loaded 


By CURT I. JOHNSON, Assistant Engineer 
Engineering Department 
International Business Machines Corporation 


Endicott, N. Y.* 


LTHOUGH the basic formulas for spring 
A design are well known, their efficient use 
is limited to establishing wire sizes and 

coil diameters for statically loaded springs. When 
these formulas are applied to the solution of 
spring problems involving dynamically loaded 
springs which must meet specific requirements 
with respect to operating loads and spring rate, 
a laborious trial-and-error procedure is involved. 
Further complication is added to the problem 
because, in spite of the fact that such springs 
require a definite minimum volume of material 
for satisfactory performance, machine designs 
are often executed without regard to adequate 
space requirements for these springs. For this 
reason, the author began compiling data to pro- 
vide the designer with more definite reference 
material on spring design. While investigating 
these data, several relationships were discovered 


*Paper presented at the 1948 semi-annual meeting of the Amer- 
ican Society of Mechanical Engineers at Milwaukee, Wis. This article 
will be published in two installments, the second of which will appear 
in August MACHINERY. 


that resulted in a more straightforward design 
procedure eliminating the necessity for numer- 
ous assumptions, and it is felt that this informa- 
tion may be of interest to mechanical engineers 
and designers in general. 

This material was developed from a new and 
more descriptive graphic portrayal of spring 
characteristics which reveals the presence of a 
“load constant” Q which remains the same as 
long as the wire and coil diameters are un- 
changed. Since these factors make up the spring 


index C = rs and since Q is determined by the 


conditions of the problem, it follows that C may 
also be found for the specific problem, eliminat- 
ing the necessity for assuming a value for C. 
Hence the coil size selected is dependent upon 
the maximum load P and the value of Q or C. 
Values for A and C may be found either mathe- 
matically or graphically and used with a “Spring 
Proportion Table,” which has been developed 
for convenient solution of the problem. This 


C = Spring index (ratio of D to d) 
C. = Spring index (compression springs) 
C. = Spring index (extension springs) 
D = Mean coil diameter 
d = Wire diameter 
F = Total deflection 
F,, = Theoretical equivalent initial deflection in 
extension springs 
f = Deflection per coil produced by load 
¢P — P,) in extension springs or by 
load P in compression springs 
fx = Deflection per coil at 100,000 pounds per 
square inch and no initial tension, as 
shown in “Spring Proportion Tables” 
G = Torsional modulus of elasticity 
4 = Load increase factor 
K = Wahl’s correction factor for stress (see 
MACHINERY’S HANDBOOK) 
L = Active length at load P 
L, = Active length at load P, 
L, = Total coil clearance 
L,; = Inactive length 


Symbols Used in Spring Nomenclature 


L. = Solid active length 
n = Number of active coils 
OD = Outside coil diameter 
P = Maximum working load 
P, = Minimum working load 
Py = Load at 100,000 pounds per square 
inch stress according to table 
P, = Initial tension 
» == Correction factor for effect of initial ten- 
sion or coil clearance on spring index 
Q = Load constant 
Q. == Load constant (compression springs) 
Q. = Load constant (extension springs) 
R = Spring rate 
S; = Torsional stress 
s = Length of stroke 


8 
— = Stroke to length ratio 
L 

T = Initial tension factor 
T.. == Coil clearance factor 
Y = Deflection ratio 
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Extension and Compression Springs 


table will be published in the succeeding install- 
ment of this article. 

In the material to be presented in this and the 
succeeding article, the derivation of this design 
procedure will be shown, along with data devel- 
oped for making preliminary space allowances 
for springs in mechanisms. The data given will 
enable the designer to evaluate the character- 
istics of a spring and to re-evaluate the char- 
acteristics of the spring when any change is 
made with respect to the initial tension, number 
cf coils, or other physical dimensions. 

The following three equations are considered 
the basic equations for spring design: 


nd? 
P= (1) 
8 DK 
aD? 
= (2) 
dGK 
8 D’P 
f= (3) 
Gd* 


The use of these equations is facilitated by 
new equations and graphs in which considera- 
tion is given to the active coils in the spring 
only. The reader should keep this in mind; and 
in establishing the maximum and minimum op- 
erating lengths, allowance should be made for 
fastening devices and inactive loops and coils. 

This new approach to spring design has been 
used successfully for some time in the design of 
small mechanisms for electric accounting and 


bookkeeping machines, and it is the author’s be- 
lief that since these procedures are based on the 
basic spring formulas, this method of obtaining 
spring specifications should be applicable, re- 
gardless of the physical dimensions of the 
spring. 


Graphic Representation of Extension Springs 


The conventional graphic representation of 
extension springs, Fig. 1, has limitations because 
it does not lend itself to any extensive analysis 
of the influence of the physical spring propor- 
tions on the operating characteristics. A much 
more comprehensive picture of the spring pro- 
portions and operating characteristics may be 
had by plotting the applied load versus the ex- 
tended length of the active coils, as in Fig. 2. 

It is interesting to note that, with the method 
of presentation shown in Fig. 3, the gradients 
for springs with varying numbers of active coils 
will converge at one point A as long as the mean 
coil diameter D, wire diameter d, and initial 
tension P, remain constant. The value repre- 
sented by BA also remains constant for any 
spring with the same mean coil diameter and 
wire diameter, and is independent of the active 
length of the spring. This value, called the load 
constant Q, may be defined as the theoretical 
load required to deflect the spring a distance 
equal to its solid active length or to produce a 
deflection in one coil equal to its wire diameter. 

Referring to Fig. 2, if a load P causes a deflec- 
tion f in each active coil of the spring 


Qt Wa 


——> 


— Fe 


Fenxf(I-T) 


Fig. 1. (Left) Conventional Graphic Representation of Extension Spring. Fig. 2. (Right) New Graphic Rep- 
resentation of Extension Spring that Illustrates More Clearly the Proportions and Operating Characteristics 


MACHINERY, July, 1948—175 


Pp 
Po:PxT 
/ 
/ 
Qe 
/ 


~ same material, wire diameter, and 
mean coil diameter. 


By substituting Q = i. and spring 
P(I-T) 
| index C =? in Equation (3), a for- 


mula is derived for calculating the 
wire diameter as follows: 


\ 


3 
G 


Values of C and Q are readily ob- 
tained from formulas derived below, | 
Equations (7) and (10), which per- 
mit d to be determined -analytically. 
For quick reference, practical solu- 
tions have been summarized in the 
ig. 3. Di i ow Loa alue emains ‘ 
| Specific Coil Size and Material, Re- graph Fig. 5. 
ob tir dl Cote The ratio of the active length at 
maximum operating load to the theo- 
retical deflection of a spring having 
Q nd no initial tension is known as deflection ratio Y. 


as From geometry it will be seen that, in Fig. 4, 


(5) 


and L 
Pa 
— (4) F+F, 
f P P—P, 
Since stress, or load P, is proportional to = == R 
strain, or deflection f, it follows from Equation F+F, 8 
Pd P 
(4) that is constant for all springs of the F+Fo=— 
R 
LR 
| Y = — (6) 
' Thus, elimination of deflection fac- 
P-F; tors shows the deflection ratio to be an 
| important factor in the design of 
} ; springs, regardless of initial tension, 
| ponents P and L establish the bound- 
aries which locate the gradient and the 
i r, rate component establishes the slope 
Po of the gradient. 
Oe + Z Further, from Fig. 4, 
P—P, 
L 8 
and since 
P, <= PT 
ig. 4. Graphic Represe ion of a Dynamicall Q. = Lk — P (1—T) 
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Q=P(Y¥—1+4+4T) (7) 

| Dividing by P and substituting Equation (4) 
d 

7 =Y—14T7 (8) 


From Equation (2), 
d d? GK GK 


GK 1 
C. = x (10) 


= (9) 
7D? S, mC? Ss 


and 


Graphic Representation of Compression 
Springs 


A method similar to the one just described for 
extension springs may be used to analyze graph- 
ically the gradients and proportions of compres- 
sion springs. In this case, the active free length 
cf the spring is plotted against the applied com- 
pressive load as shown in Fig. 7 rather than in 
the conventional manner depicted in Fig. 6. 
From Fig. 7, it is again established that 


Pd 
(4) 

f 
From here on, the compression spring equa- 
tions depart somewhat from those derived for 
extension springs. One reason for this is the 
fact that compression springs do not have initial 
tension. Instead they require consideration with 
respect to coil clearance. By expressing coil 
clearance as a function of the compressive load 
P, a coil clearance factor 7. may then be used 


Fig. 6. (Below) Conventional Graphic Rep- 

resentation of a Compression Spring. Fig. 7. 

(Right) New Graphic Representation of a 
Compression Spring 
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WIRE DIAMETER IN INCHES 
G 


Fig. 5. Graph for Determining Wire Diameter. 
This Graph has been Modified for Clarity 


in the expression P x T, to evaluate the addi- 
tional load required to cause solid compression 
L, of the spring from its minimum operating 
length L. In Fig. 8, 


Q. = LR— PT, (11) 


TOTAL COIL 
CLEARANCE 


f x To 


Lo F 


Lo=-nxd Fenxf(i+To) 


fe ACTIVE FREE LENGTH 
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pressed as a decimal), then, in general, the 
clearance per coil is p (d + f). 

Letting total coil clearance = L,. and 
spring rate — R, from Fig. 8 we have: 


PT.=L.R 


fn 
d 
GK 
( + 1] (15) 


Thus it is seen that coil clearance is a 
function of the spring index and can be ap- 
plied to the formulas for Q. and C, directly 
by expressing it as a function of Y and de- 
veloping corrected Y values for use in Equa- 
tions (12) and (18). 


Solving for Y in Equation (13), 


Fig. 8. New Graphic Representation of a Dynamically 
Loaded Compression Spring 


But from Equation (6), 
LR L (P—P;) 


P Ps 
Therefore 


Q. =P (Y as T.) (12) 


Following the procedure for formulating 
Equation (10), 


GK 1 
C. => | x (13) 
Y—T, 


The wire diameter d can now be determined 
from Fig. 5 or from Equation (5) 


d= (5) 
G 

using values of Q and C from Formulas (12) 

and (18). 


Compression Spring Coil Clearance Factor 


It.is common practice in compression spring 
design to allow a coil clearance 7, of 10 per cent 
of the wire diameter or of the coil deflection— 
whichever is larger; but in formulating an equa- 
tion for coil clearance, it is more satisfactory to 
allow 5 per cent of the sum of the wire diameter 
and coil deflection or 0.05 (d + f) per coil. 

By designating this percentage as p (ex- 
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The difference is negligible if the coil 
clearance factor 7, in Equation (16) is ignored. 


¥ a= + T. (16) 


GK d 
Y= 
nC? S, f 
Substituting in Equation (14), 
T.=p (Y + 1) (17) 
Equations (12) and (13) become 
Q. = P [Y (1— p) — 3) (18) 
GK 
(19) 
7S, [LY (l—p) —p] 


Extension Spring Initial Tension 


Upon investigating the use of Formula (17) 
for determination of initial tension factor T for 
extension springs, it is found that by coincidence 
it produces very good results, and the general 
equations for Q, and C, may be written thus: 


Q.=P[Y (1+ p) —1+7] (20) 


GK 
mS, [Y (1+ p) —1+ 7] 


A p value of 0.05 produces medium initial ten- 
sion, whereas for high initial tension 0.10 should 
be used where C is greater than 4. 

This article will be continued in the August 
number of MACHINERY. 
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Products Manufactured 


by Cold Roll-Forming 


The Speed, Versatility, Uniformity, 
and Ability to Maintain Fine Finish 
of the Cold Roll-Forming Process 
Make it Adaptable to the Production 
of Structural Shapes, Moldings and 
Trim, Tubes, Coiled Parts, and Wide 


Sections — Last of Five Articles 


By E. J. VANDERPLOEG 
The Yoder Co., Cleveland, Ohio 


use of cold roll-forming equipment: (1) 
Sections so formed have a high strength- 
to-weight ratio; (2) roll-forming machines are 
simple to operate; (3) the process is versatile 
in that almost any shape, ranging from simple 
angles and Z’s to complicated sections, can be 
made—often with the same equipment; (4) the 
surface finish of the formed section is good; (5) 
subsequent heat-treatment is unnecessary; (6) 
the shape is uniform in profile and can be held 
to close tolerances; (7) a great variety of metals 
and alloys can be formed; and (8) the roll-form- 
ing machines are capable of producing an aver- 
age of 100 feet per minute of formed sections. 
Of these factors, perhaps none is more impor- 


Se factors account for the increased 


Oa 
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TO 
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Fig. 1. Diagram Indicating the Range of Sizes and 


Thicknesses of Simple Angles, Channels, and Z's that 
Can be Formed on Standard Mills 


Fig. 2. Variety of Welded and 
Seamed Tubes Produced with 
Cold Roll-forming Equipment 


tant than the ability to maintain fine surface 
finishes. It goes without saying that, in metal 
moldings and trim used largely for ornamental 
purposes, appearance and design are of par- 
amount importance. Because roll-forming can 
be done on most flat rolled metal without injury 
to the finish, it has been universally adopted for 
both quantity and quality manufacture of these 
products. In some cases, painted and electro- 
plated materials have been formed without dam- 
age to the coating. The forming of plated stock 
is relatively simple, but painted material is more 
difficult to form, although this can be done if the 
shape is not complex. 

There are practical reasons why a fine surface 
finish is desired, even in the case of structural 
products, pipe, and tubing. First, it is now well 
recognized that rust will attack a rough, scaly, 
or dirty surface much faster than a clean, smooth 
one; and as rust reduces the section, it also 
weakens it, causing many failures. Second, ulti- 
mate failure often takes place under loads far 
below the safe physical limits of the material 
when new. If this occurs, and the failure is not 
due to corrosion, it is usually caused by surface 
scratches and other imperfections which slowly 
progress in depth until complete fracture occurs. 
In other words, every surface scratch or imper- 
fection is a potential source of failure in metal, 
as well as in many other materials. 

The strength of cold-formed parts is accounted 
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Fig. 3. Some of the Different Types of Seams 
that Can be Produced in a Roll-forming Machine 


for partly by the work-hardening that occurs 
during forming, but to a greater degree, by the 
nature of the shapes that can be formed. De- 
signers of automotive, farm, and railroad equip- 
ment; aircraft; street cars and buses; structural 
systems; and other building specialties are tak- 
ing advantage of this high strength-to-weight 
ratio by the adoption of specially designed roll- 
formed sections of carbon and alloy steels, alu- 
minum, and other metals. 

Next in importance to design, finish, and 
strength are the uniformity and accuracy of the 
shape itself. In normal production, a part can 
be held within plus or minus 0.005 inch, and in 
some cases, a tolerance of plus or minus 0.001 
inch is practical. The accuracy of the thick- 


ness of the stock as it comes from the mill will 
- more or less determine the tolerance to which 
the finished shape can be held, but as the mill 
thickness is maintained within very close toler- 
ances, variations in the finished profiles are 
so small as to be negligible. 


In continuous high-speed production, pieces of 
almost any length can be obtained which will lie 
flat and true, without perceptible wind or twist. 
On completion of the roll-forming operation, 
angles, channels, and other structural sections 
can be cut into short pieces with negligible de- 
formation of shape and angularity. 


Types of Structural Parts being Roll-Formed 


As a result of these advantages, many differ- 
ent types of structural members are being 
formed in quantity, particularly standard angles, 
channels, and Z’s. Standard angles from 1/2 by 
1/2 by 0.010 inch up to 6 by 19 1/2 by 1/2 inch 
are being produced. In the larger machines, 
from 475 to 500 tons of stock have been con- 
verted to finished shapes in an eight-hour day at 
a cost ranging from $1 to $1.50 per ton, includ- 
ing overhead. Fig. 1 shows the range of sizes 
and thicknesses of simple angles, channels, and 
Z’s which can be cold roll-formed. This range 
includes the commercial sizes in greatest demand 
and also the larger sizes offered by the steel mills. 

Standard angles, channels, and to a smaller 
extent, Z-shapes, can be made in a number of 
different sizes with one set of adjustable rolls. 
There is a double saving attached to the use of 
such rolls; first, the investment otherwise re- 
quired in several sets of rolls, and second, the 
time and labor saved by adjusting the rolls for 
each different size instead of having to make 
complete roll changes. 

Not only can the web and flange dimensions 
and the thickness of the structural members be 
varied with the rolls, but the same set of rolls 
can be used for different materials. 


Fig. 4. Standard Roll-forming 
Machine Tooled to Produce 
Lock-seam Tubing. The Tub- 
ing is Formed in the First 
Seven Passes and the Seam is 
Locked and Flattened in an 
Attachment between the Sev- 
enth and the Last Pass, after 
which the Tubing is Sized and 
Straightened by Passing it 
through a Turk’s Head 
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Tubular Products 


The fastest, easiest, and most economical 
method of making tubular products for most 
purposes now consists, first, of cold-forming 
strip on a roll-forming machine in which the 
making of an open or a tight seam may also be 
included as a part of the roll-forming operation. 
If welded tubing or pipe is to be produced, a tube 
welding mill with straightening and sizing rolls 
may be added to the roll-forming equipment. 
Fig. 2 shows a group of tubes, all of them cold- 
formed, some of which have been seamed and 
completely finished in the roll-forming machine, 
while others have been welded in a resistance 
weld tube mill. 

Cold-formed tubing, regardless of type of 
seam, may be round, oval, square, rectangular, 
or almost any other shape desired. Many dif- 
ferent types of seams can also be made in a roll- 
forming machine. A few of those most com- 
monly used are illustrated in Fig. 3. The seam, 
as will be seen, may be on the outside or on the 
inside of the tubing. It may be of the standing 
or flat type; it may be designed to serve as a 
closure and also as a means of attachment for 
the tube itself and for things to be fastened to 
it. Corrugations, grooves, flutings, and similar 
forms may be produced in the tube for func- 
tional as well as ornamental purposes. 

In Fig. 4 is illustrated the exit end of a stand- 
ard roll-forming machine having a series of 
eight rolls for making lock-seam tubing.’ The 
tube is completely formed in the first seven roll 
passes, where the two edges of the strip are also 
folded in, while the bringing together and inter- 
locking of the two folds and the flattening of the 
seam to make a tight joint are done in the lock- 
seam attachment. This attachment is mounted 
in the space between the seventh roll stand and 
the last one. The eighth roll stand with tooling 
serves mainly to push the finished tube through 
a device known as a “Turk’s Head” (Fig. 5). 

The Turk’s Head may be equipped with a 
single set of small rollers designed merely to 
straighten and size the tubing or it may be pro- 
vided with a double set of rollers, as shown in 
the illustration, to convert the round tube to 
some other shape. The Turk’s Head is used for 
the latter purpose when several different shapes 
of tubing are to be formed from round tubing of 
the same size. Instead of using a complete set 
of main forming rolls for each of these shapes, 
the initial tooling investment may be consider- 
ably reduced by using one set of rolls for first 
making round tubing and one set of Turk’s Head 
rolls for forming each of the different shapes. 
This arrangement saves considerable time and 


Fig. 5. 
Rollers to Convert Round Tubing to Some Other 
Shape. In This Case, Square Tubing is being Produced 


A Turk’s Head Equipped with Two Pairs of 


labor, as the Turk’s Head tooling is inexpensive 
and can be changed in much less time than is 
required for a complete roll change. However, 
the Turk’s Head is not suitable for forming 
sharp, deep grooves, flutings, or similar contours. 


Forming Wide Sheets or Panels 


Sheets and strip up to 36 inches wide, and 
even wider, are roll-formed on standard ma- 
chines that are slightly modified for this par- 
ticular purpose, the base being wider and the 
spindles longer than standard units. When wide 
sections that require considerable deep forming 
near the center of the strip are to be produced, 
it is sometimes necessary to increase the spindle 
diameters to prevent deflection. 

The uses for wide cold-formed sheet-metal 
sections have expanded rapidly. For example, 
refrigerator and many types of cabinet shells 
are now being cold-formed from cut-to-length 
stock, the side edges being simultaneously folded 
in or formed for the insertion of an adjoining 
panel. The sheet is straight as it comes from 
the forming machine, and is afterward bent to 
make the three or four sides of the cabinet. This 
method is now standard practice in refrigerator 
manufacture. 
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Fig. 6. Two Types of Bicycle-wheel Rims that are 
Produced in Ten Roll Passes, Seam-welded for 
Strength, and Cut off to the Correct Wheel Diam- 
eter within Plus or Minus 1/16 Inch 


In Fig. 6 are shown two slightly different 
bicycle-wheel rim sections produced in a roll- 
forming machine with ten roll passes which con- 
tinuously shape the strip, folding in both edges 
into tubular sections as shown. This completely 
formed section is then automatically pushed 
through a 150-KVA circumferential seam weld- 
er, an operation which imparts greater strength 
to the rim and enables it to better resist the load 
on the two tubular edges. In the next operation, 
the straight section passes through an automatic 
coiling attachment; as the coil is formed, it is 
automatically cut off to the correct wheel diam- 
eter within a tolerance of plus or minus 1/16 
inch. The production line for forming these rims 
consists of a coil box, a roll-forming machine, 
two seam welders, a coiling machine, and an 
automatic cut-off machine. 

The products described in the foregoing repre- 
sent but a few of the many shapes and forms 
that can be made by the cold roll-forming pro- 
cess. Others too numerous to mention have been 
produced, As production engineers become more 
familiar with the potentialities of roll-forming 
equipment, they will be likely to apply the pro- 
cess more widely. 


Employment in the automotive industry in 
1947 totaled 960,000 salaried and hourly work- 
ers, compared with 654,000 in 1941 and 877,000 
at the war-time peak in 1944. Payrolls were also 
at an all-time high last year, amounting to 
$2,300,000,000 for the 785,000 production work- 
ers, according to Automobile Facts. 
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New Book on Quality Control 


QUALITY CONTROL. By Norbert L. Enrick. 122 
pages, 6 by 9 inches. Published by THE 
INDUSTRIAL PRESS, 148 Lafayette St., New 
York 18, N. Y. Price, $3. 


Today’s emphasis on lowered costs, improved 
quality, and competitive production should pro- 
vide timely interest for this new book on quality 
control. With the aid of numerous tables and 
diagrams, the author has illustrated modern in- 
spection and quality control technique in practi- 
cal shop language by drawing upon actual 
examples from casting, press-working, machin- 
ing, assembly, plating, polishing, and other pro- 
cesses. 

An important part of the book consists of 
several master tables, furnishing ready-to-use 
sampling plans for most types of practical oper- 
ating conditions, such as piece-parts and con- 
tinuous product, various lot sizes, and “allow- 
able per cent defective.” These plans permit 
systematic procedures to improve inspection, 
catch defective product, and prevent errors in 
rejections. 

The modern technique of supplementing pro- 
cess inspection with control charts is explained 
fully, with applications indicating how such 
charts can be used to improve uniformity of 
product, reduce rejections, prolong tool life, and 
lessen “down time.” A special chapter deals 
with the control of old, worn, or excessively 
variable equipment. 

Attention is given to the problem of setting 
specifications, tolerances, and allowances, and to 
the principles of measuring and gaging, includ- 
ing the newly developed “compressed limit’ 
practice. Finally, a case history is given of a 
plant-wide installation in which the various 
methods of inspection have been knit in with 
production for a coordinated quality control 
program. 


National Standards Approved by 
American Standards Association 


A list, including prices, of all the National 
Standards approved by the American Standards 
Association has just been published. The fields 
include civil, mechanical, and electrical engineer- 
ing, as well as automotive, transportation, min- 
ing, chemical, textile, and other industries. 
Copies of the list can be obtained without charge 
from the American Standards Association, 70 E. 
45th St., New York 17, N. Y. 
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Annual Meeting of the American 
Gear Manufacturers Association 


(Left to Right) Walter L. Schneider, Newly Elected President of the American Gear 

Manufacturers Association; F. W. Walker, New Vice-president of the Association; and 

Louis D. Martin, who was Presented with the Connell Award for His Contributions to 
the Knowledge and Literature of the Gearing industry 


highlighted the thirty-second annual meet- 

ing of the American Gear Manufacturers 
Association held at Hot Springs, Va., June 7 to 
9. inclusive. At the Monday morning session, 
after opening remarks by the president, R. B. 
Tripp, who is executive vice-president of the 
Ohio Forge & Machine Corporation, Cleveland, 
Ohio, reports of the various committees were 
presented, and then D. T. MacCartney statisti- 
cian of the Association, read a paper on “Statis- 
tics in the Gearing Industry,” which was fol- 
lowed with keen interest by all those concerned 
with business management. 

One of the important engineering papers pre- 
sented at the meeting was entitled “Some Fac- 
tors Influencing the Quality of Ground Gears 
and Worms.” The author, L. P. Tarasov, re- 
search engineer of the Norton Co., Worcester, 
Mass., pointed out that defects found in a ground 
surface are not necessarily caused by unsatis- 
factory grinding practice. He discussed surface 
cracks, burns, and other defects; ways of de- 
termining their magnitude; and remedies for 
metallurgical conditions and manufacturing 
practices that cause surface defects in gears. 

Another paper, which dealt with the problem 
of noise in marine propulsion gears, was read by 
George Wohlberg, superintendent of the Wave 


and business problems 


Mechanics Laboratory at the U. S. Naval Engi- 
neering Experiment Station, Annapolis, Md. 
Generation of noise in gears, means of reducing 
gear noise, methods of testing gears for noise, 
etc., were considered, and the acoustical labor- 
atory facilities at the U. S. Naval Engineering 
Experiment Station were described. 

One of the most important features of the 
meeting was an engineering forum, at which 
many phases of gearing were discussed. The 
members of the panel were: Moderator, S. L. 
Crawshaw, Western Gear Works; A. H. Candee, 
Gleason Works; L. D. Martin, Eastman Kodak 
Co.; F. Richardz, Westinghouse Electric Corpor- 
ation; C. R. Staub, Michigan Tool Co.; P. A. 
Manger, Farrel-Birmingham Co., Inc.; and R. E. 
Rawling, Rawling Gear Works. 

The speaker at the dinner was William Haz- 
lett Upson, well-known writer. An important 
event at the dinner was the presentation of the 
Connell award to Louis D. Martin for his “im- 
measurable contributions to the gearing indus- 
try’s knowledge and literature, particularly in 
the fine-pitch gearing field.” This award, which 
is made annually by the American Gear Manu- 
facturers Association, was established by the 
Falk Corporation in commemoration of the late 
Edward P. Connell, vice-president. 

Mr. Martin’s entire business career has been 
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spent in the gearing industry with the Brown- 
Lipe Gear Co., the General Motors Corporation, 
and the Eastman Kodak Co. He has been with 
the latter concern for twenty-two years, and at 
the present time is in charge of all gear engi- 
neering and development. 

Walter L. Schneider, vice-president of the 
Falk Corporation, Milwaukee, Wis., was elected 
president of the Association for the year 1948- 
1949, after having served for the past year as 
vice-president. F. W. Walker, vice-president of 
the Philadelphia Gear Works, Inc., Philadelphia, 
Pa., was elected vice-president of the Associa- 
tion. Last year Mr. Walker served as treasurer 
and chairman of the General Commercial Com- 


mittee. 


Roger B. Salinger, president of the 
Massachusetts Gear & Tool Co., Woburn, Mass., 
was elected treasurer of A.G.M.A. 

The following were elected members of the 
executive committee: S. L. Crawshaw, manager 
of engineering and sales, Western Gear Works, 
Seattle, Wash., and its subsidiary, the Pacific 
Gear & Tool Works, San Francisco, Calif.; Paul 
A. Manger, chief engineer, Farrel-Birmingham 
Co., Buffalo Division, Buffalo, N. Y.; John H. 
Flagg, president of the Watson-Flagg Machine 
Co., Inc., Paterson, N. J., and Lewis B. Bond, 
vice-president and general manager of the 
Christiana Machine Co., a subsidiary of the 
Charles Bond Co. of Philadelphia, Pa. 


Welding Production Doubled by 
Improved Material-Handling 


HE important influence of material-handling 

methods on productivity of manufacturing 
equipment was recently illustrated in connection 
with a resistance welding operation at the plant 
cf the Flint Tool & Mfg. Co., Holly, Mich. The 
operation consisted of welding a tapped plate 
inside one end of an oil-pan to hold a drain plug, 


Projection Welding of a Tapped Plate inside 
One End of an Oil-pan 
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as shown in the accompanying illustration. The 
plate was 1/4 inch thick, and the pan was made 
of SAE 1010 steel, 0.060 inch thick. Two welds 
were made at the top of each plate. 

The 75-KVA projection welding machine used 
(made by the Progressive Welder Co.) produced 
3000 welded assemblies in eight hours, or 6000 
in the two shifts per day that the machine was 
operated. This was equivalent to twenty-four 
hours’ production from the blanking and draw- 
ing equipment used to produce the oil-pan. 

It became necessary, however, to double the 
output per shift. This was achieved—without 
additional equipment—simply be adding a sec- 
ond operator to load the machine and by chang- 
ing the method of transporting the parts to the 
machine. With this set-up, the machine produced 
about 700 assembled pans per hour, against the 
previous production rate of 375 per hour—a 
total of 5600 assemblies every eight hours, com- 
pared with 3000. 


* * * 


A new slippery finish for electrical wire has 
been developed by the United States Rubber Co. 
to make the wire pull more easily through sharp 
bends in conduit. The super-slippery surface is 
produced by a new wax coating on the insulation, 
which is said to make the wire slide with one- 
half or one-third the amount of pulling formerly 
required. The wax is used on U. S. Rubber’s 
Laytex wire, and is expected to speed up the 
installation of electrical equipment, particularly 


in locations difficult of access. 


ae 


Preforming 


Application of an Auxiliary 
Preforming Mechanism — 
the “Maxiroll” 


EDUCED scrap loss, in- 
R creased die life, and 
higher production rates 
are the advantages claimed for 
a new forging technique devel- 
oped by the National Machin- 
ery Co., Tiffin, Ohio. This tech- 
nique, called “Maxirolling,” is, 
as the name suggests, a rolling 
operation done in a Maxipres. 
It preforms the forging blanks, 
producing accurately reduced 
sections, so that the stock is 
properly distributed to meet 
the requirements of the final 
forging. 
- The Maxiroll which does this 
preforming is an auxiliary at- 
tachment. It consists of a pair 
of reducing rolls mounted on the inside of the 
press frame, thus occupying no usable die space. 
These rolls are driven by the press mechanism 
and the roll-shafts are so designed that the rolls 
can be quickly changed to suit the breakdown 
requirements of the dies being used. 
The roll and die arrangement employed in 


Fig. 1. 


forging double-end wrenches, two from each. 


blank, in an experimental set-up is shown in 
Fig. 1. The rolling mechanism is seen at the 
left. The dies are those regularly used for pro- 


in Forging Operations 


Maxipres Equipped with a Maxiroll Auxiliary Attach- 
ment, as Seen at the Left, for Forging Double-end Wrenches 


ducing the wrenches under a hammer. The final 
die design recommended for the Maxipres would 
be considerably different and much lighter. 
The double-length stock (3/4 inch in diameter 
by 16 inches in length) is shown at the left in 
front of the die. The central example is a for- 
ging with one end completed and with the oppo- 


_gite end rolled preparatory to forging the second 


wrench. It will be seen that the completed for- 
ging, shown at the right of the illustration, has 
a minimum of flash and scale. 


Fig. 2. In Forging a Camshaft, the Blank is Preformed by Maxirolling into the 
Shape Indicated at B, the Final Result being Shown at D 
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Another example of the work obtainable by 
Maxirolling is the camshaft shown in Fig. 2. 
The preformed blank B was reduced in a Maxi- 
roll similar to that shown in Fig. 1. The final 
forging was produced by two impressions, the 
forging appearing as shown at C after the first 
pass, and as shown at D after the final impres- 
sion. The sharp detail of the forging and the 
accurate distribution of the stock are apparent. 

Still another job on which big savings are in- 
dicated is the automotive steering arm shown in 
Fig. 3. Stock A is sufficient for two forgings, 
and is 1 1/16 inches square by 16 3/4 inches 
long. The breakdown B is obtained in one pass 
through Maxirolls. The double 
forging at C was produced 
from the preformed blank B in 
the same dies as were used for 
producing the job in a Maxi- 
pres not equipped with the roll- 
ing attachment. As shown at 
C, the forging is sharp and well 
filled, with a small amount of 
well distributed flash. At D is 
seen the forging produced in 
the same set of dies before the 
Maxiroll attachment was avail- 
able. It will be noted that there 
is considerably more flash than 
on the example at C. 


* * * 


Magnetite ore is being used 
as ballast for ships, resulting 
in the saving of hundreds of 
thousands of tons of pig iron 
and scrap previously employed. 
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Fig. 3. In Producing Auto- 
motive Steering-arm For- 
gings, Use of the Maxirolls 
Gives the Final Result In- 
dicated at C, in Com- 
parison with the Forging 
at D which was Formed on 
a Maxipres not Equipped 
with the Rolling Attachment 


Special Multiple-Spindle Machine 
for Drilling Motor Frames 


All the pole holes in the frames of electric 
motors are drilled in one set-up at the Ashtabula 
plant of the Reliance Electric & Engineering Co. 
by the use of a special multiple-spindle drilling 
machine. In this machine, eight drills are lo- 
cated radially around the frame fixture. Feed 
for each drill is provided by a separate electric 
motor. This fixture, together with a Reliance 
adjustable-speed drive, gives a flexible arrange- 
ment for controlling the drill speed and feed to 
suit the drill size and the material in process. 


Drilling All the Pole Holes in Electric Motor Frames Simultaneously 


Milwaukee Meeting of A.S.M.E. 


Ts semi-annual meeting of the American 
Society of Mechanical Engineers, held in 
Milwaukee, Wis., early in June, covered 
an unusually broad range of subjects in almost 
every field of mechanical engineering—from 
nuclear energy to broaching practice. Several 
simultaneous sessions were held daily, beginning 
Monday, May 31, and concluding Friday, June 4. 
Among the ‘subjects covered were materials- 
handling, gas turbine power, applied mechanics, 
machine design, hydraulics, railroad engineer- 
ing, aviation, heat transfer, engineering educa- 
tion, power plant engineering, management of 
industrial plants, metals engineering, plastic 
flow of metals, industrial instruments and regu- 
lators, fuels, production engineering, metal cut- 
ting, and cutting fluids. 

The materials-handling session dealt with 
various applications of hoists and cranes in in- 
dustry. Included were the different types of 
monorail hoists and overhead traveling cranes 
used in machine shops, foundries, steel mills, 
and other industrial plants. Newly modernized 
and mechanized foundries were also covered, in- 
cluding the mechanical handling of the melting 
operations and the unloading of materials by 
elevators and conveyors operated automatically. 
Conveyors on which the castings are hung when 
they go to the ovens, sand-blast department, and 
grinding operations were also described. 

In the engineering education session, uni- 
versity-industry relations in the developing of 
engineers were discussed. At this session, it was 
pointed out how the increasing complexity of 
industrial operations compels a re-evaluation of 
university-industry relations, particularly with 
reference to the training of engineers. Specific 
shortcomings in traditional engineering-educa- 
tion methods were referred to. At the same ses- 
sion, the methods used by Milwaukee industries 
to develop engineers were dealt with. The ex- 
periences of several companies engaged in train- 
ing the student engineer for a particular indus- 
try and in preparing him for specific assign- 
ments were related. 

In the sessions relating to machine design, 
such subjects as modern projection welding, 
transparent models for the demonstration and 
study of lubrication, and the importance of cores 
in die-casting design were referred to. One paper 
dealt with a new approach to the design of 
dynamically loaded compression and extension 
springs. (See page 174 of this issue.) 


An entire session was devoted to the subject 
of splines and spline shafts in machine design. 
In one paper a set of tolerances and allowances 
was proposed for five classes of spline fits—free 
fit, sliding fit, push fit, light-drive fit, and press 
fit. Another paper read at the same session dealt 
with the manufacturing of automotive splines. 
It emphasized the advantages of involute splines, 
based upon observation in mass production. 

The broach requirements for spline shafts and 
fittings were dealt with in another paper. This 
paper covered the fundamentals of broach de- 
sign, including effect of heat generation, broach- 
ing of heat-treated parts, spiral splining, gaging, 
tolerances, and inspection, 

Hobbing for spline shafts was covered in a 
paper which also emphasized the advantages of 
the new American standard involute splines, 
such as longer hob life, reduced number of hobs 
required to cut standard splines, and inter- 
changeability of hobs. 

At the metal-cutting sessions, the subjects of 
grinding, drilling, tool chip temperatures, and 
economic life of cutting tools were dealt with. 
A paper on the evaluation of cylindrical grind- 
ing performance outlined a new basis for rating 
the grinding process. By this system, the net 
unit power per cubic inch of metal removed per 
minute and the ratio of metal removed’ to-wheel 
wear are obtained, along with the surface quality 
of the ground part. Specific reference was 
made to the use of a variety of wheels on five 
different steels and cast irons. 

The theory and practice of the crush-dressing 
operation on grinding wheels, as based on ex- 
perimental data, was the subject of a paper giv- 
ing a qualitative analysis of the crush-dressing 
process. In this connection, the forces involved, 
the power requirements, the rate of wheel re- 
moval, and the effect of wheel and crusher diam- 
eters and surface speed on the crushing process 
were discussed. Crush-dressing versus diamond- 
truing was also considered. 

The distribution of heat generated in drilling 
was another subject covered. The effect of cut- 
ting speed on cutting temperature, chip hardness, 
and chip thickness was also dealt with in a 
progress report on tool chip temperatures. 

Several interesting excursions were arranged, 
including visits to the plants of the Kearney & 
Trecker Corporation, the Nordberg Mfg. Co., the 
Falk Corporation, the A. O. Smith Corporation, 
and the Allis-Chalmers Mfg. Co. 
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Materials 


THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Sintered Alnico 5 for Small 
but Powerful Magnets 


The Metallurgy Division of the General Elec- 
tric Co., Pittsfield, Mass., has perfected a method 
of sintering Alnico 5, a permanent magnet ma- 
terial, which permits the design of intricate 
shapes with higher external energy than has 
been heretofore possible. This material is espe- 
cially adaptable where small, powerful magnets 
having high magnetic properties are required 
and is expected to find extensive use in the elec- 
tronic, electrical, and instrument industries. 

The sintering process permits the economical 
production of small-sized parts which are finer 
grained and less brittle. The new material has 
unusually high tensile properties, and can be 
produced with smooth surfaces and close dimen- 
sional tolerances. The fine structure of this ma- 
terial also is said to eliminate crystal pick-outs 


Solder in Paste Form has 
Triple Action 


A series of soldering and brazing alloys in 
paste form, known as “Super Solder” alloys, is 
' being made available by the Fusion Engineering 
Co., 18386 Euclid Ave., Cleveland 15, Ohio. These 
pastes contain a cleaning agent, flux, tinning 
agent, and solder, and can be applied with a 
spatula, brush, or directly from a collapsible 
tube or a suitable container fitted with a nozzle. 
After application, only heat is necessary to 
establish strong joints. Semi- and fully-auto- 
matic methods of application, controlled by a 
foot-pedal, hand-lever, or cam drive, can be used 
with these alloy pastes. .................. 202 


Compound for Cleaning Electrical 
Contacts and Commutators 
A liquid compound, known as “Rotol,” that 


cleans all forms of electrical contacts has been 
introduced on the market recently by the Rotol 
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Chemical Co., 58-21 80th St., Elmhurst, N. Y. 
This compound dissolves dirt and waste that ac- 
cumulates on the surfaces of commutators, slip 
rings, and contact tracks of motors, controllers, 
starters and regulators, cell switches, and all 
forms of electrical equipment with exposed con- 
tact surfaces. One advantage offered by Rotol 
is the elimination of any need to use sandpaper 
or other forms of abrasive for cleaning purposes. 
The liquid is non-inflammable and does not give 
off any poisonous fumes. ............ ee 


Bronze Sheet Rolled from Centrifugally 
Cast Billets | 


A new development in the production of 
aluminum-bronze rolled sheet is the use of cen- 
trifugally cast slabs for rolling in preference to 
the more commonly used statically cast ones. 
The sheets and plates produced by Ampco Metal, 
Inc., Milwaukee 4, Wis., from this centrifugally 
cast material are sound, solid, flaw-free, and uni- 
form. They may be obtained in the annealed 
state for fabrication purposes, where corrosion 
resistance is important, or unannealed and spe- 
cially processed for applications where wear 
resistance is essential, such as gibs, ways, liners, 


Thermoplastic Material Formed into 
Irregular and Compound Shapes 


A thermoplastic material that is tough, light 
in weight, and easy to form into compound 
shapes is being manufactured by the United 
States Rubber Co., New York City. It is non- 
corrosive and stable under changing atmospheric 
conditions, with exceptional electrical insulating 
properties and a low rate of heat conductivity. 
This material, known as “Versalite,” can be 
formed into irregular and compound shapes as 
large as 5 by 10 feet, and can be made in almost 
any thickness above 0.020 inch. It can have a 
solid color throughout, with a dull, satin, gloss, 
or embossed finish. The new material will not 


; 
; 


chip or warp and is highly resistant to gasoline, 
oils, and most commercial cleaners. 

Because the material can easily be formed, 
new fields are opened up for elaborate designs 
without expensive tooling. Costly finishing oper- 
ations are eliminated. Possible applications in- 
clude radio cases and parts for boats, automo- 
biles, buses, airplanes, and trains. ......... 205 


Wax Compound Provides Anti-Static 
Surface for Plastics 


A special synthetic wax made by Glyco Prod- 
ucts Co., Inc., Brooklyn, N. Y., when incorpor- 
ated into plastic molding compounds, gives ex- 
cellent anti-static properties to the finished 
surfaces. The use of this wax, called “Acrawax 
C,” in many types of plastics that ordinarily 
pick up harmful static charges or become dirty 
from lint, dust, etc., will tend to eliminate these 
objectionable features, ................... 206 


New Acid Agent for Bright 
Nickel-Plating 


The development of a new additive, designated 
“Actane,” for use in acid dips prior to plating 
has been announced recently by Enthone, Inc., 
Department M, 442 Elm St., New Haven, Conn. 
This material is added to the acid dips used prior 
to plating, such as hydrochloric or sulphuric 
acid, to disperse and remove colloidal films that 
may be deposited on metal surfaces during 
cleaning and that cause the plate to be spotted, 
streaked, or stained. 

It has been found that particularly satisfac- 
tory results are obtained through the use of this 


acid additive when dipping non-ferrous metals, 
such as copper and brass, prior to bright nickel- 
plating. Actane keeps the acid dips used in all 
plating cycles clearer and makes rinsing of the 


Easily Removed Coating Protects 
Metal Parts 


Peelcote, a vinyl-base protective coating for 
metal parts, which can be easily and quickly 
peeled off, has been developed by the Watson- 
Standard Co., 225 Galveston Ave., Pittsburgh, 
Pa. The product is an air-drying coating de- 
signed to protect metal surfaces from scratches, 
chips, and corrosion during shipment, storage, 
handling, and some types of fabrication. Two 
forms, which can be applied by spray or dip 
methods, provide a clear, transparent or a black 


Solder with Triple Core has Improved 
Type of Acid Flux 


A new type of acid core solder known as “Tri- 
Core Leakpruf” acid-filled solder has been an- 
nounced by Alpha Metals, Inc., 363 Hudson Ave., 
Brooklyn 1, N. Y. A synthetic acid flux forms 
the triple core of the solder and this is said to 
be more active but less corrosive than the usual 
acid fluxes. This product can be used to solder 
stainless steel, Monel, nickel, and other metals 
hitherto not usually solderable with a core 
solder. In fact, tests have shown that the only 
metals that cannot be soldered when this syn- 
thetic acid flux is employed are aluminum and 
209 


To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of the materials described on these pages, fill in 
below the identifying number found at the end of each description—or write directly to the 
manufacturer, mentioning name of material as described in July, MACHINERY. 


No. No. No. No. No. No. No. No. No. No. 
Fill in your name and address on the blank below. Detach and mail within three months 
of the date of this issue to MACHINERY, 148 Lafayette Street, New York 13, N. Y. 
[This service is for those in charge of shop and engineering work in manufacturing plants. ] 
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High-Speed Milling of Threads in 


N milling internal threads in ar- 
mor plate for ships, it was for- 
merly necessary to under-cut the 

bottom of a drilled hole to provide 
for chip and tap clearance and em- 
ploy a set of six taps. This required 
about thirty minutes per thread, and 
the set of taps lasted for only about 
fifty holes. 

With the attachment here de- 
scribed, a single operation now re- 
places the seven previously required 
and a thread can be milled in about 
two minutes. Since an aircraft car- 
rier, for example, has more than 2000 
bolt holes in its forty armor plates, 
the total saving in time is consider- 
able. The attachment was developed 
Fig. 1. Thread Milling Attachment with Inner Assem- by Frederick J. Kratchman, chief 
bly Removed. Combination Bottoming Drill and Spot- quarterman toolmaker at the New 
facing Tool is Shown in the Drilling Machine Spindle York Naval Shipyard. By its use, 

single-lead modified buttress threads 
having an outside diameter ranging 
from 1.875 inches to 4.217 inches can 
Fig. 2. Portable Multiple-spindle Rotary Turret Head be milled in armor plate up to 14 
Equipped with a Drill, Spot-facing Tool, and Thread inches in thickness. 
The thread milling attachment can 
be used with either a standard drill- 
ing machine, Fig. 1, or a portable, 
multiple-spindle, rotary turret head, 
as shown in Fig. 2. The turret head 
permits drilling, spot-facing, and 
tapping to be performed in any con- 
venient location, even when the ar- 
mor plate is in position on the ship. 
A 3-H.P. portable power transmis- 
sion unit is employed to rotate the 
drilling spindle at a speed of 85 
R.P.M. A planetary gear arrange- 
ment within the attachment permits 
revolving the thread milling spindle 
in the opposite direction at 395 
R.P.M. In this portable unit, the 
head is rapidly raised and lowered 
by compressed air and the tool is fed 
to depth mechanically. 

A cross-section of the tool is shown 
in Figs. 3 and 4, with its parts in 
their relative positions after milling 
the thread T in a previously drilled 
hole in armor plate A. Disassembled 
parts of the tool are shown in Fig. 5. 
Thread milling with this tool begins 
at the bottom of the hole, thus elim- 
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Armor Plate 


inating the need for under-cutting, since there 
is ample space for chips to accumulate at the 
bottom of the hole. 

The upper end of the outer housing O is pro- 
vided with a split ring for clamping the tool to 
spindle S of the drilling machine or pcrtable 
head. Tapered adapter V, which fits into a taper 
in the spindle, is provided with internal splines 
to drive the externally splined drive-shaft D. 
Drive-shaft D rotates in sleeve B which is 
threaded to inner housing H. The upper portion 
of the inner housing is provided with an inter- 
rupted Acme thread, while its centrally located 
cylindrical portion has a radial slot U extending 
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Fig. 3. Cross-section of Thread Milling Attachment, 
with Parts in Their Relative Positions after Having 


Milled Thread T in Armor Plate A 
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SECTION X-X 


SECTION Y-Y 


Fig. 4. Here Pin K is Shown in the Center of the 
Cylindrical Lock. It can be Secured in This Position 
by Rotating Handle Q 


for 180 degrees around its periphery. The bore 
of the lower portion of the inner housing is ec- 
centric, and the extreme lower edge of this hous- 
ing is provided with a lip extending for 180 de- 
grees around its periphery. 

The interrupted Acme thread at the upper end 
cf housing H is made in two 90-degree sectors, 
separated by 90-degree cylindrical portions, as 
shown in Section X—X, Fig. 4. Worm-wheel W, 
having corresponding interrupted Acme threads 
and cylindrical portions in its bore, meshes with 
worm-shaft J. The worm-shaft can be rotated 
by means of the handwheel shown for manual 
operation or it can be connected to a power 
source for automatic operation. 

Worm-wheel W rests on top of a lead-screw 
guide nut L, which has an interrupted external 
thread that engages the lower end of the outer 
housing. This facilitates removal of the inner 
housing and permits rapid substitution of the 
twist drill used preparatory to thread milling. 
The lead-screw guide nut is also provided with 
an internal Acme thread for a portion of its 
length, which meshes with the interrupted thread 
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on the inner housing as the housing is rotated. 
This causes the inner housing to be raised or 
lowered in a helical path, depending upon the 
direction of rotation. 

Extending through the eccentric bore in the 
lower portion of the inner housing is an adjust- 
able eccentric bushing E. This bushing supports 
the cutter-shaft C, which is connected at its 
upper end to the drive-shaft by an Oldham 
coupling. Power can thus be transmitted from 
the drive-shaft to the cutter-shaft while the 
eccentricity of the latter is varied or maintained. 
A multiple-tooth, cast-alloy tipped milling cut- 
ter is bolted to the lower end of the cutter-shaft. 

The eccentricity of the cutter-shaft is adjusted 
as follows: A radial stop-pin R secured to the 
flange at the upper end of bushing EF extends 
through the radial slot U of the inner housing 
into a variable eccentric control collar F. This 
collar is rotated by means of a number of han- 
dles, one of which is shown at G, thus turning 
the eccentric bushing and shifting its center with 
relation to the center of the drive-shaft. 

Pressed into the lower face of eccentricity 
control collar F is a pin K, which extends into 
and has a path of travel along a 180-degree an- 
nular groove M in the top face of an adjustable 
lock-collar P, as seen in Section Y-Y, Fig. 4. 
This lock-collar is held to the lower face of the 
cylindrical portion of the inner housing by set- 
screws (not shown). At one end of the annular 
groove is a lock consisting of a small cylinder 
having a radial slot N that can be aligned with 
the circular groove by rotating handle Q to the 
position shown. Pin K can, therefore, be moved 
to the center of the lock and secured in this posi- 
tion by rotating the handle through an angle of 
90 degrees into a recess machined in the side of 
' lock-collar P. Control collar F and eccentric 
bushing E are thus locked in their preset posi- 
tions until the handle Q is returned to the posi- 
tion shown in Fig. 4. 


Coolant for the thread milling operation flows 
into the upper ring in distributor A; and down 
a vertical passageway in the lower portion of 
inner housing H. The outlet flow of coolant is 
up a parallel hole in the inner housing, through 
the lower ring in the distributor, and out tube 
B,. Both the inlet and outlet coolant tubes are 
supported by means of slotted forks, such as the 
one shown at C;. This construction permits the 
tubes to rise and fall with the movement of 
the tool. 

To change the depth of thread or compensate 
for wear, the tool is reset by loosening the set- 
screws in lock-collar P, so that it is free to ro- 
tate. Control collar F is then revolved until the 
desired dimension (measured with a microm- 
eter) is obtained between the heel of the lip at 
the lower edge of the inner housing and the most 
remote cutting edge of the milling cutter. With 
the control collar thus set, it is held in place 
relative to the inner housing H while the lock- 
collar is rotated until its lock engages pin K. 
The set-screws are then tightened to secure the 
lock-collar in this position. Pin K will thus be 
engaged and locked at the desired point of 
eccentricity. 

The control collar can still be rotated as far 
as the diametrically opposite point of eccentri- 
city for the purpose of moving the milling cutter 
toward the lip on the inner housing, so that the 
tool can be inserted in the hole to be threaded. 
When the rotating cutter has been positioned at 
the bottom of the hole, with the heel of the lip 
on the inner housing in contact with the bottom 
of the hole, the control collar is turned until its 
pin engages the lock in the lock-collar. This re- 
sults in the cutter being fed to the desired depth 
in the work. Rotation of the handwheel will then 
cause the cutter to be drawn upward in a helical 
path, generating an internal thread as deter- 
mined by the meshing Acme threads on the in- 
ner housing and on the lead-screw guide nut. 


Fig. 5. Disassembled Parts 
of the Thread Milling At- 
tachment Shown in Fig. 3 
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Electrical and Electronic Controls for 
Form-Duplicating Machines 


By H. C. TOWN 


Developments in mechanisms for automatic- 
ally controlling the movements of profile- or con- 
tour-duplicating tools or cutters were described 
in November, 1945, MACHINERY, page 171. The 
use of a tracer finger or feeler which follows the 
profile or contour of a master part or model and 
governs the feeding motions of the machine in 
accordance with the contours encountered is a 
basic characteristic of most of these automatic 
copying mechanisms. The article referred to 


CHANISMS 


Mechanisms Selected by Experienced 
Machine Designers as Typical Examples 
Applicable in the Construction of 
Automatic Machines and other Devices 


dealt only with mechanically actuated mechan- 
isms. The present article will describe the ap- 
plication of electrical and electronic controls to 
such devices. 

In machining irregular shapes or contours to 
duplicate a master or model part by means of a 
rotating milling cutter, two feeding movements 
are employed simultaneously. The main feed of 
the milling cutter or the work normally proceeds 
at a uniform rate, usually in a direction length- 
wise of the work, while the milling cutter slide, 
which usually operates at right angles to the 
main feed, moves toward or away from the work 
according to the control exerted by the tracing 
finger which follows the contour of the master. 


Fig. |. Diagram Showing Principle of Keller Electrical Control Unit as Applied 

to Form-turning. Fig. 2. Templet Feeler and Four-contact Electrical Switching 

Mechanism Used for Form-turning. Fig. 3. Diagram Illustrating Operation of 

Unit Shown in Fig. 2 when Turning a Shaft having a Cylindrical Portion and a 

_ Curved Shoulder. Fig. 4. Magnet Head for Electronic Method of Form Copy- 

ing. Fig. 5. Diagram Illustrating Operating Principle of Auxiliary Finger Con- 
trol Used in British Thomson-Houston Device for Contour Milling 
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By the electrical control method, the milling 
cutter may be fed into the work until the tracer 
touches the master, when the electrical contact 
thus established actuates relays, controllers, and 
one or more magnetic clutches which instantly 
stop or arrest the feeding movement in one di- 
rection while the cutter feed continues in the 
main feeding or milling direction. 

When the lateral pressure against the tracer 
becomes too high, as it may in coming against 
steep-walled surfaces, another contact is actu- 
ated, by which the milling slide is withdrawn 
trom the work. If the pressure still continues 
to rise, a third contact will cut off the feed in the 
main working direction, whereupon the spindle 
and tracer are retracted until the tracer meets 
no resistance and the operation again proceeds. 

This method is not restricted to milling, but is 
adaptable to almost any machining operation. 
Fig. 1 shows diagrammatically the application 
of a Keller electrical control unit to automatic 
form-turning. Here a thin metal templet T is 
mounted on a bracket at the back of the lathe, 
and the tracer point, maintaining a light contact 
with the templet, controls the movement of the 
cutting tool. One magnet box is geared to the 
lathe feed-shaft, and the other to the lead-screw. 

When the machine is operating, the cross-feed 
friction clutch remains engaged for the sur- 
facing feed and the nut is engaged with the lead- 
screw for the sliding or longitudinal feed. The 
control cabinet has directional control and two 
knobs for changes of feed. 

The heavy lines shown in Fig. 1 denote the 
14-volt control circuit, the dynamotor, and the 
connections to the tracer contact and relay coils. 
The 110-volt power circuit from the relay arma- 
ture to the magnet brushes is shown in the dia- 
gram by broken lines. One side of the motor- 
generator A and the aluminum contact lever B 
are grounded. When the “in” contacts are closed 
by the spring attached to contact lever B, the 

in” relay is energized, and this, in turn, closes 
the 110-volt circuit to the “in” magnetic clutch. 
The cross-slide then runs toward the templet 
until the tracer point overcomes the resistance 
of the spring and thus closes the “out” contacts, 
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Fig. 6. Copy Control 
with Main and Auxiliary 
Feeling Fingers Employed 
in Thomson-Houston Elec- 
tronic System 


thereby reversing the feed of the cross-slide. 
When the profile of the templet runs parallel 
to the lathe bed, the points are neutral, and a 
cylindrical shape is turned. The sensitiveness 
of the mechanism and the light contact between 
templet and tracer (about 7 ounces) do not 
restrict the metal-removing capacity of the lathe, 
which will produce the most intricate shapes, 
(triangular, square, etc.), in addition to cylin- 
drical work, with an accuracy of within 0.001 
inch of the templet form. 

To effect the moving of the tool in two direc- 
tions, three sets of contacts on two levers are 
usually employed, but it is advantageous to ob- 
tain a smooth traverse by increasing the num- 
ber of contacts to, say, four on three levers. In 
applying such an arrangement to a lathe, two 
separate motors may be employed, one for the 
longitudinal feed and the other for the in and 
out feed of the tool. Each drive is through an 
electromagnet, the arrangement being such that 
the armature disk is entrained by the half of the 
coupling mounted on the motor-shaft when con- 
tact is made by the feeler apparatus, while at 
other times, the armature disk is braked at once 
by the half of the coupling fixed to the machine 
frame after the breaking of the contact. This 
immediate interruption is important from the 
accuracy standpoint. 

Fig. 2 shows the feeler employed and Fig. 3 
illustrates the action in turning a shaft having 
a cylindrical portion and a curved shoulder. The 
start of the cut takes place after the feeler arm, 
which is fixed laterally on the transverse slide, 
has run onto the templet. The bringing up of 
the saddle with the feeler takes place when the 
control current is switched on as a result of the 
fact that the feeler control, when there is no 
pressure on the feeler finger, is always connected 
for transverse feed toward the work by the con- 
tacts A, B, C, and D, Fig. 2. If, then, the free 
end of feeler finger HE, arranged perpendicular 
to the arm F, strikes one side of the templet G, 
the feeler finger will turn in the ball joint, so 
that the part H displaces the pin J, thus deflect- 
ing levers K and L whereby contacts M and D 
are closed and the longitudinal feed engaged. 


* 
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Both feeds now operate simultaneously until 
increased pressure on the feeler finger causes the 
contacts A and B to open and switch off the 
transverse feed. This condition is maintained 
as long as the templet edge remains parallel with 
the bed (position 1, Fig. 3), but when the finger 
reaches path 2, the pressure becomes greater, so 
that contacts A and N close and the transverse 
feed comes into action in a direction away from 
the work axis. 

If both feeds were equal, the tool would traverse 
at 45 degrees, but as the curve of inclination is 
less than this, the lathe saddle withdraws from 
the templet, so that the pressure on the finger is 
reduced. This allows contacts A and N to open 
and interrupt the transverse feed, so that only 
the longitudinal feed operates until the finger 
receives an increased pressure from the templet 
to close contacts A and N and move the tool 
away from the work axis. 

This operation continues until path 3 is reached, 
when the inclination is greater than 45 degrees. 
Until now the longitudinal feed has operated 
constantly, with partial actuation of the trans- 
verse motion, but now the conditions are re- 
versed. Since the pressure is increased by the 
steep angle, contacts C and D are opened to in- 
terrupt the longitudinal feed, and the transverse 
feed alone operates until the finger pressure re- 
laxes to such an extent that contacts C and D 
close again. This operation repeats over path 3 
until path 4 is reached, when the feeler, being 
unable to free itself from pressure, causes only 
the outward transverse feed to remain in opera- 
tion. This pressure remains constant over the 
whole surface until path 5 is reached, when the 
finger is freed and an alternating operation be- 
tween sliding and. sur- 
facing takes place until 
the corner is turned and 
contact A and N, as well 
as A and B remain open, 
while contacts C and D 
and M and D for the 
longitudinal feed are 
closed. 

Although a sensitive 
motion can be obtained 
with any device using a 
step-like movement of 
slides acting at right 
angles to each other, it is 
apparent that the height 
of the steps is dependent 
on the time required for 
the switches, relays, 
clutches, and motors to 
perform their respective 


Fig. 7. 


Electronic Circuit Employed with Copy 


Control Feeling Finger Shown in Fig. 6 


functions, and it may be difficult to synchronize 
these functions with the feeler position. 

Electronic controls may be quicker in opera- 
tion than electrical controls. As indicated in 
Fig. 4, an electronic control may have two mag- 
net coils A with an intermediate tongue B which 
is permanently connected with the tracer D. 
Any change in the position of the tongue above 
the tracer induces a current in a bridge con- 
nected with the coils and thereby causes a 
switching operation by way of a Thyratron tube. 
Since a higher sensitivity is available, no electro- 
magnetic clutches are used, but the feed motors 
are stopped by rotor short-circuit braking as 
soon as the tracer transmits the impulse. This 
insures a high rate of feed change, which would 
probably cause trouble if attempted with mag- 
netic clutches. 

It is possible to work directly from a drawing 
without the use of a master by employing photo- 
electric cells. Two cells are used, one to control 
the path of the cutter, and the other, the move- 
ments of a table in accordance with the sections 
and guide lines on a drawing which is automat- 
ically advanced through the machine. This 
method has the advantage that the customary 
sections can be drawn in their original form. 
By means of change-gears, work and drawing 
ratios of 1:1 up to 5:1 can be obtained, so that 
it is possible to machine work of such large 
dimensions that it is necessary to use a reduced- 
scale drawing. 

The sensitivity of the “feel” can be increased 
by an auxiliary finger whose position in relation 
to the main finger is dependent on the pitch of 
the required curve. This method controls the 
speed ratios of the feed motors, so that prac- 
tically no switching on or 
off of the motors takes 
place, except in case 
the main finger should 
leave the pattern. This 
system of control is in- 
cluded in the patented 
British Thomson-Hous- 
ton device, of which 
Fig. 5 shows the poten- 
tiometer controls A for 
motors B and C, which 
are fed by generators D 
to provide horizontal and 
vertical feed movements. 
The contact arms E con- 
nect with controls A be- 
tween the motors and 
generators, and adjust 
these controls for con- 
tour milling, being them- 
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selves adjusted by the 
auxiliary finger shown 
in Fig. 6. 

The main feeling fin- 
ger is so mounted that it 
is displaceable on all 
sides and in a longitu- 
dinal direction, and its 
rear end carries arma- 
tures of three measuring 
heads—A, actuated by 
the longitudinal move- 
ment of the feeler; Ao, 
by the transverse move- 
ment; and A; by a sec- 
ond transverse movement 
at right angles. 

The ring F is fastened 
in a rotatable sleeve G 
which carries a spring trol. 
connected to the ring P. 
This ring rotates freely 
on the feeling finger, 
while a small motor H drives the gear which 
engages teeth cut on the flange of the sleeve G. 
A bearing is provided for the auxiliary finger, 
by means of which it is able to perform a trans- 
verse movement. It also carries the armature 
cf a fourth measuring head Ax. 

From Fig. 7 it can be seen that the alternating 
voltages produced by the measuring head A; are 
connected to the grids of the tubes J and K in 
whose anode circuits relays L and M are con- 
nected, The measuring head Az operates through 
the relays N and O, while A; controls P and Q 
through the tubes R and S, and A, controls the 
relays T and U through the tubes V and W. The 
tubes have different direct-current bases, which 
are adjusted so that neither of the pairs of tubes 
is caused to come into operation by the alter- 
nating-current voltage produced in position 0 
of a measuring head. 


When the main contact finger meets the pat- 


tern or templet, the armature of the measuring 
head As is forced into the position 0, and the 
tube R, as well as the relay P, is de-energized, 
but the potentiometer connection is active and 
the motors B and C, Fig. 5, are controlled by the 
contact arms FE. If, now, the main feeler leaves 
the pattern, the measuring heads Az or As, or 
both, are drawn into the working position, while 
the potentiometer connection is rendered inoper- 
ative and the feeler is moved up to the pattern 
at right angles. Consequently, the tube X and 
the relay N, Fig. 7, are excited, and through the 
relays, the motor C, Fig. 5, is switched on from 
the plus to the 0 position with its potentiometer 
connection on the contact broken, so that a ver- 


196—MACHINERY, July, 1948 


Fig. 8. Feeler Finger with Sensitive Mer- 
cury Switch Type Amplifier. Fig. 9. Os- 
cillating Switch Used with Copying Con- 


Figs. 10 and 11. 
ing Effects of Wide- and Close-set Con- 
tact Points of Oscillating Switch (Fig. 9) 


tical downward feed is 
obtained. 

For the purpose of ad- 
justing the auxiliary fin- 
ger into any desired po- 
sition relative to the 
main finger, alternate 
switches can be closed, 
starting the auxiliary 
motor to obtain right- or 
left-hand rotation. 

Very sensitive control 
can be obtained by the 
type of feeler shown in 
Fig. 8. The device con- 
tains mercury in a small 
bore at the top which 
broadens at the base, the 
ratio between the two 
bore diameters, in this 
case, giving a sensitivity 
of 100 to 1 by the action 
of the mercury alone; in 
fact, the device can be regarded as a hydraulic 
travel amplifier. A screw A acts as a circuit- 
breaker when the table and the feeler C move 
up or down. The feeler is fastened to the milling 
machine head by a rod and connecting arm. 

Current is supplied through the mercury by 
connection to the screw G, so that when a circuit 
is made through A, the vertical feed motor is 
reversed until the level of the mercury falls and 
the circuit is broken. This, again, reverses the 
polarity of the motor and the upward traverse 
begins, the cycle being repeated as required. 
This control also has an oscillating switch in 
parallel with the circuit described, which oper- 
ates a magnet for locking the longitudinal feed 
that is driven from a separate motor. 

On many operations, much metal must be re- 
moved quickly, but accuracy is not important. 
This can be accomplished by a rapid feed and 
also by the adjustment of the oscillating switch, 
Fig. 9, in such a manner that the two contacts 
are placed widely apart, so that the longitudinal 
feed is not interrupted by the usual vertical con- 
trol, and the switch lever only swings backward 
and forward without touching the contacts. 

On the other hand, for accurate machining, 
the contact points are brought close together, so 
that the locking of the table feed commences 
before the electric vertical control has termin- 
ated. Thus the accuracy obtained is not depend- 
ent upon the contact path and the play in any 
mechanical elements, but only on the closeness 
of point contact. The effect of machining with 
points set widely apart is shown exaggerated in 
Fig. 10, and with close-set points in Fig. 11. 
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Tools and Fixtures of Unusual Design, and Time- and 
Labor-Saving Methods that Have been Found Useful 
by Men Engaged in Tool Design and Shop Work 


Die that Forms Eight Right-Angle 
Bends in One Press Stroke 


By L. KASPER, Philadelphia, Pa. 


A spacer clip with eight right-angle bends, as 
shown in Fig. 1, is formed from SAE 1020, 
No. 4 temper, strip steel in one stroke of the 
punch press by means of the die illustrated in 
Figs. 2 to 6. The punch press is operated at 150 
strokes per minute, and the average production 
is 5000 pieces per hour. The strip stock used is 
1/16 inch thick and 1/4 inch wide. The formed 
clips are used as spacers on tubular framework 


Fig. |. (Right) Spacer 
Clip with Eight Right-angle 
Bends that is Formed from 
Soft Steel Strip Stock in 
One Stroke of a Punch 
Press at the Rate of 5000 


per Hour 


< / 
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assemblies, and are spot-welded to the tubes at 
assembly. 

The construction of the die and the relation 
of the parts at the beginning of the operation 
are shown in Fig. 2. The dead-soft steel strip 
stock A has been fed through the block B and 
guided by pins G to a position against stop C. 
The press ram R has begun its stroke, causing 
punch P to enter die-block D and shear the strip 
at this point. It is necessary to cut the material 
slightly longer than required for the finished 
part, so that the ends can be freed before the 
forming operation and thus prevent the material 
from stretching. In this position, the forming 


Fig. 2. (Below) Initial Step 

in the Forming of the 

Spacer Clip Shown in 

Fig. | is the Shearing of 

Strip Stock A by Punch P 

as it Descends with Punch 
Press Ram R 
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Fig. 3. Further Descent of the Ram Causes Form- 
ing Punch F to Force the Strip Stock into Die H, 
thus Forming the Center Channel in the Clip 


punch F has come in contact with the strip stock, 
but has not yet formed it. The forming punch 
can slide vertically within block J, and is nor- 
mally held in its lower position against the in- 
ner shoulders of this block by springs S. The 
punch is retained by two plates (not shown in 
the drawing), which are attached to the front 
and back faces of the block J. 


Fig. 5. 


Fig. 4. Excess Length of Cut Strip is Removed by 
Shearing Action of Lower Right-hand Edge of 
Block J against Left-hand Edge of Die-block D 


Further descent of the ram causes punch F' to 
force the strip stock into forming die H, as 
shown in Fig. 3, producing the center channel in 
the clip. This forming operation is accomplished 
by the resistance of springs S to the descent of 
the ram. At this point, punch F has not receded 
into block J, which connects it to the ram, and 
the end of the block is in contact with the strip. 


In this View, Blocks E have Receded toward the Rear of the Press and 


the Clip is Formed to its Finished Shape by the Inside Projections on Block J 
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As the ram continues to descend, the slight 
excess material is cut off by the sharp right-hand 
corner of block J, which shears it against the 
left-hand edge of die-block D, as shown in Fig. 4. 
The cut-off material is removed at this point by 
a blast from an air jet. Further downward 
movement of the ram causes the rounded, lower 
inner corners of block J to form the ends of the 
strip stock over the corners of blocks EZ. 

Blocks EF are free to slide transversely on 
forming die H. The blocks are retained in the 
forming die by plates K, and are actuated by the 
bellerank lever N, as shown in the right-hand 
end views of the die in Figs. 2 and 5. The longer 
arm of the bellcrank lever passes between the 
two blocks F and transmits motion to them by 
means of pin M. Lever N pivots about pin O 
which is supported on the die baseplate Q by 
brackets T. 

The forked, shorter arm of the bellcrank lever 
is provided with a pin U that passes through a 
slot in bar L. Bar L is bolted to the under side 
of the ram and thus pivots the bellcrank lever 
and reciprocates the blocks EF during the stroke 
of the ram. 

As shown in Fig. 5, blocks E recede from 
under the part being formed and permit it to be 
bent to the desired shape about forming die H 
by the inside projections on block J. As the ram 
ascends, the bellcrank lever is not pivoted until 
the lower end of the slot in bar L comes in con- 
tact with pin U. When this point has been 
reached, block J and forming punch F have been 
entirely withdrawn, thus allowing blocks E to 
advance to their original forward position and 
eject the finished part from the die. 

In the rear view of the die shown in Fig. 6, 
the component parts are in the same relative 
position as in Fig. 2. Springs S and guide pins 
G have been omitted from this view in order to 
show the construction more clearly. 


Spun Glass Prevents Sticking of 
Magnesium to Stretch-Forming 
Blocks 


Sheets of thin rubber have been used for 
several years by the Glenn L. Martin Co., 
Baltimore, Md., to facilitate the cold-forming of 
aluminum sheets in stretch-forming operations. 
The rubber sheet is laid over the stretch form 
block and the aluminum sheet placed on top of 
the rubber sheet. This practice has eliminated 
the necessity of providing a heavy coating of 
grease on the stretch form blocks to enable the 


» 


Fig. 6. Rear View of the Die with its Compon- 

ent Parts in the Same Relative Position as 

Shown in Fig. 2. Springs S and Guide Pins G 
Have Been Omitted for Clarity 


aluminum sheet to slide as force is applied in 
stretching. 

The use of rubber sheets, however, did not 
prove satisfactory in the stretch-forming of 
magnesium sheets because that operation is per- 
formed with the sheets hot and the rubber 
smoked and smudged under the heat. After con- 
siderable investigation, the manufacturing re- 
search department discovered that a spun glass 
blanket or sheet 0.027 inch thick provided a 
satisfactory substitute for the rubber sheets. 

Engineers of the company state that the 
effectiveness of the spun glass sheets is due to 
the following factors: (1) The heat resistance 
of the material; (2) its high tensile strength 
when drawn tight; (3) the hard smooth surface 
which the fibers of the glass blanket present to 
both form block and sheet metal, thus promoting 
a sliding action between them; (4) the low ther- 
mal conductivity of the blanket (when heated 
sheet metal and an unheated form block are 
used) ; (5) the passivity of the glass cloth, which 
permits it to elongate partially with the sheet 
metal during the stretching operation, due to the 
natural flexibility and looseness of the weave; 
and (6) practicability of stretch-forming heated 
sheet metal over an unheated form block, since 
the glass blanket acts as a heat-resistant insu- 
lator, retarding transfer and loss of heat from 
material to form block. 
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Nitriding Cycle for 
High-Speed Steel Tools 


H. H. C.—I would like to 
obtain some information on 
the nitriding cycle for high- 
speed tools that will give the 
best results from the stand- 
point of tool life. 


A.—The time of immersion of a high-speed 
steel tool in a nitriding bath depends on the type 
of tool, the thickness of the edge, and the type of 
service for which it is intended. Tools that wear 
quickly in service should be treated for a longer 
period of time, and those that chip or flake for 
a shorter period of time. The accompanying 
table may be used as a guide. 


Suggested Immersion Time for Nitriding 
Tool Steels* 


Reamers 

Size, Inches Time, Minutes 

Milling Cutters 
45 to 60 
Drills 
Taps 
Form Tools 


*In all cases, cool in air. 


These conditions are average for an operating 
bath temperature of from 1025 to 1050 de- 
grees F. 

The tools must be properly heat-treated before 
nitriding, and should not be reheated after 
nitriding; further, after every regrinding oper- 
ation, the tools should be subjected again to the 
salt bath treatment. 
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A Department in which the 
Readers of MACHINERY 
are Given an Opportunity 
to Exchange Information on 
Questions Pertaining to the 
Machine Industries 


Shaded-Pole Motors 


C. B.—In going over lit- 
erature on some small unit 
heaters that we are going 
to install in several of our 
shop offices, we noticed that 
the electric motors for the 
heaters were described as 
the “shaded-pole” type. What does this expres- 
sion mean? 


A.—A shaded-pole motor is a small self-start- 
ing induction motor produced in fractional 
horsepower sizes from 1/125 to 1/25 H.P. It is 
usually applied to drive small fans, blowers, and 
other kinds of equipment that operate at essen- 
tially constant speed. It gets its name from the 
extra coils that are placed over one of the poles 
to increase the flux at that point at no load and 
thus start the motor. 


Use of Patented Devices 


P. F.—Is it illegal] for a person or a company 
to make a patented device for his or its own use 
if it is not intended to sell or lease the patented 
device? 


Answered by Leo T. Parker, Attorney at Law 


Cincinnati, Ohio 


A United States patent is a monopoly created 
by law. A patent is a written contract between 
an inventor and the Government. The “consider- 
ation” given on the part of the inventor to the 
Government is his disclosure of the invention 
in plain and understandable language, so that 
any person who is skilled in the art to which the 
invention relates may make and benefit by the 
invention after expiration of the seventeen-year 
period of the patent; but the owner of a patent 
may, if he desires, refuse to manufacture, sell, 
or license his invention. Moreover, all those who 
make, sell, or use a patented invention without 
authority of the patentee are liable as infringers. 

Numerous litigations have resulted simply be- 
cause few persons realize that an unauthorized 
person who makes a patented invention, even 
for his own use only, is liable as an infringer. 
Numerous higher courts have upheld this law. 
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The Sales Engineer and Advertising 


HE progressive sales engineer has come to 

realize the power and usefulness of advertis- 
ing, because advertisement of the products he 
sells, in trade and technical journals and direct- 
mail messages, is almost indispensable to a com- 
plete selling job. 

Good advertising is informative. It establishes 
the character of the featured equipment and its 
service. It shows uses for the equipment. It 
interprets machine merit into useful dollar re- 
sults. It tells what a machine will do, when suit- 
ably applied, to make man-hours shrink in num- 
ber but grow in value. It molds opinion and 
helps focus choice. 

In all these ways advertising prepares the 
ground for the specific selling job, which, of 
course, the sales engineer must adapt to each of 
his customers. Publication advertising also helps 
the sales engineer by covering more plant exec- 
utives than he could possibly see, and especially 
by reaching men who are difficult for him to con- 
tact, but who are important factors in complet- 
ing a sale. 

So, if the sales engineer does not contribute 
to such advertising, he misses an opportunity to 
help create and shape an effective selling tool. 
Likewise, if he does not use such advertising, he 
is not a skilled and resourceful craftsman carv- 
ing out orders. 

Few sales engineers can write good advertise- 
ments. But every sales engineer can furnish the 
ideas that make advertisements good. In fact, 
dealing daily, as he does, with customers, visual- 
izing applications of manufacturing equipment, 
and solving production problems, who can gather 
more practical ideas than he? Who can see and 
record customer results more clearly? Who can 
observe customer needs better? 

A sales engineer’s weakness in developing the 
framework on which to build a good advertise- 
ment is often due to over-closeness to his job 
and a lack of consciousness of the promotional 
value in what he sees and experiences. Often, 


too, the advertising manager of his company 
does not show him the value of advertising as 
a sales tool or press him for advertising ideas. 

The sales engineer should, therefore, cultivate 
the habit of being conscious of the advertising 
possibilities and values of what he sees and ex- 
periences when calling on customers and going 
through their plants. He should make notes of 
ideas when they are fresh in his mind and pass 
them on to the man whose job it is to dress them 
up as messages of customer appeal. 

There are three ways in which the sales engi- 
neer can use current advertising in trade and 
technical papers. 

First, to keep himself informed and alive to 
the points of selling. This applies to his own 
product, as well as to his competitors’. 

Second, as an item of interest to call to his 
customers’ attention. This may apply to a single 
advertisement or a series. Picking up a journal 
on a customer’s desk or table and referring to 
such advertising matter carries weight and im- 
portance. 

Third, and most effective, to display at the 
right time and hand to the prospect, reprints of 
advertisements carried by him. Such use of re- 
prints can give color and conviction to the sales 
argument—a strong and appealing advertise- 
ment illustrating a particular construction fea- 
ture or operating result can often add the proof 
necessary to close an order. 

Advertising in technical magazines is often 
supplemented with direct-mail advertising. 
Think of a large flock of carrier pigeons. Each 
pigeon bears a message to a chosen person—a 
message shaped to the interests of the individual. 
Each can be a silent salesman presenting buying 
ideas that strengthen the sales engineer’s appeal. 
Such is the character of direct-mail advertising. 

Not only can the sales engineer help to shape 
the story told in direct-mail publicity, but he can 
determine to whom it is to be sent. Correct mail- 
ing lists are vitally important. But further op- 
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portunities exist. At least one sales engineer I 
know has been remarkably successful in using 
the following plan: 

He keeps in close touch with the home-office 
advertising manager. Several mailing pieces are 
prepared, each one with an appeal from a dif- 


ferent angle. These pieces are numbered 1, 2, 
3, etc. Following many customer calls, he sends 
a one-line request to his home office asking that 
a particular mailing piece be sent to a certain 
individual in the customer’s office. Frequently, 
even after a visit to some person of lower rank 
in the shop, he specifies that a particular mailing 
piece be sent to the man’s home. Whereas home 
mailings of direct-mail literature are usually 
unwise, in certain instances, where the individ- 
ual is unaccustomed to writing or receiving busi- 
ness letters, it is appropriate and very effective. 
Direct-mail literature can, therefore, not only be 
used as a general approach, but also as a specific 
appeal, timed and shaped to one person’s 
interest. 

The best advertising, in itself, won’t sell ma- 
chine tools or other metal-working equipment. 
It will, however, attract favorable attention, it 
will mold opinion, and it will stimulate sales. 
It is definitely a sales tool, but to be completely 
effective, it must be integrated with every step 
in selling. 

Technical and trade journals should have a 
definite place in sales plans and programs. No 
sales engineer can keep abreast of events unless 
he reviews those journals that reach his cus- 
tomer market. From them he learns current 
events about his industry, facts regarding his 
competitors and their products, and also new 
ways of solving factory problems. 


* 


Cleaning Iron Castings by Wet-Mill 
and Hydro-Blast Processes 


How sand, clay, resins, cereals, and other sub- 
stances used in iron foundry molding operations 
are quickly removed from finished castings by 
wet-mill and hydro-blast cleaning is described 
in an article in Oakite News Service, published 
by Oakite Products, Inc., New York 6, N. Y. 

The article briefly reviews the cleaning of cast- 
ings by sand-blasting and dry rattling or dry 
tumbling, and compares these methods with wet- 
mill and hydro-blast methods of cieaning cast- 
ings. In many instances, a special alkaline de- 
tergent is used in both the wet-mill and hydro- 
blast tank to hasten the cleaning action. This 
material leaves a thin film on the work, which 
serves to prevent rusting. 
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Watson-Stillman Celebrates 
One-Hundredth Anniversary 


In a recent celebration of the hundredth anni- 
versary of the Watson-Stillman Co., Roselle, 
N. J., President Edwin A. Stillman pointed out 
that this concern has had uninterrupted manage- 
ment for one hundred years under direct de- 
scendants of the founder. The original partner- 
ship established its first plant near the present 
site of the Williamsburg Bridge in New York 
City in 1848, moving to Grand St. in 1860. While 
located at the Grand St. plant, the variety of 
equipment manufactured was greatly expanded, 
and in 1886 a second move—to larger quarters 
near the old Grand Central Station—became 
necessary. After the concern became incorpo- 
rated in 1904, still larger facilities were re- 
quired, and the company moved to its present 
location in New Jersey. 


* * * 


“Geargrind” Scrap Collection Benefits 
American Red Cross 


Nearly twenty-three tons of steel scrap were 
collected and put back in circulation by a unique 
scrap drive recently conducted by the Gear 
Grinding Machine Co., Detroit, Mich. Prizes of 
United States Savings Bonds were awarded the 
employes who brought in the greatest amount of 
scrap, and when the two weeks’ drive was over, 
cellars, garages, and backyards had given up 
45,700 pounds of scrap that is now serving a 
useful purpose. 

The scrap was sold to established dealers and 
the entire proceeds of the sale were given to the 
American Red Cross. The “Geargrind Plan” 
could be advantageously followed by other com- 
panies to meet the vital need for steel scrap. 


* * 


Individual generators are now being used to 
supply each of the motors in tandem steel strip 
mills, according to engineers of the Westing- 
house Electric Corporation. This is warranted 
because the horsepowers of single motors are 
becoming so large. It is not uncommon for some 
drives of a multiple-stand cold strip mill to be 
rated at 4000 H.P., and the new 42-inch wide 
mills that will operate at 5000 feet per minute 
may require drives up to 7500 H.P. Instead of 
supplying the direct-current driving motors 
from one large motor-generator set, each is to 
have its own generator, whose voltage will be 
controlled to precisely suit its needs. 
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Shop News 


Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Natco “Holesteel” Multi-Spindle Drilling and Tapping Machines 


The National Automatic Tool 
Co., Inc., Richmond, Ind., has just 
completed the remodeling of three 
“Holesteel” adjustable multi- 
spindle drilling and tapping ma- 
chines. These improved machines 
are equipped with electrically con- 
trolled hydraulic feed systems and 
pick-off type change-gears which 
provide for a wide selection of 
spindle speeds. 

Each model can be _ supplied 
with either of two bases, the 
smaller base being adapted for 
adjustable table applications or 
for stationary fixture mounting, 
while the larger base is intended 
for use when rotating and sliding 


fixtures are to be employed. 


Across the front and along the 
sides of the working area of the 
base are wide, deep channels 
which collect the coolant and re- 
turn it to a reservoir in the rear 
section of the base. 

Models C2B and C3B “Hole- 
steel” machines can be supplied 
with an adjustable-knee type 
work-table. The work area of the 
table top is also surrounded by a 
wide coolant channel, which drains 
into the machine base. The knee 
that supports the table top has 
long bearings on the ways of the 
column, and the entire assembly 
has a vertical adjustment of ap- 


proximately 12 inches through a 
crank-operated elevating screw. 
The upper section forms a com- 
partment which encloses the hy- 
draulic pressure pumps and all 
the hydraulic system piping. The 
lower section encloses the head 
counterbalancing weight to which 
auxiliary counterweights can be 
added through an opening in the 
rear wall. Adjustable spindle 
heads are of anti-friction mount- 
ed construction, each spindle hav- 
ing independent speed change 
gears, which provide high, low, 
and neutral changes. The spindles 
are driven by Natco universal 
joints of the solid trunnion type. 


Fig. 1. 


Natco “‘Holesteel’ Multiple-spindle Drill- 
ing and Tapping Machine Equipped with Adjust- 


Fig. 2. 


able Knee and Round Table 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Larger Size ‘“‘Holesteel’’ Multiple-spindle 
Drilling and Tapping Machine Equipped with 


Round Table 
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Adjustable spindles can be lo- 
cated in any position within the 
area of the head and at a drive 
angle of 35 degrees or less. A 
vertical adjustment of 2 inches is 
provided to compensate for tool 
wear or variations in tool length. 
Fine screw adjustment provides 
for accurate depth settings. A 
tapping attachment can be added, 
censisting of a manual head-feed 
arrangement which works in con- 
junction with an electrically re- 
versing control to the head motor. 
Floating tap-holders permit taps 
of different leads to be used in 
one set-up. A head-traverse power 
cylinder, actuated by a control 
system, provides a cycle sequence 
of rapid advance, coarse feed, fine 
feed, rapid reverse, and stop. 

The three machines of this line 
range from 130 to 155 inches in 
height and from 9000 to 20,000 
pounds in weight. They are 
equipped with driving motors 
from 7 1/2 H.P., 1800 R.P.M. to 
15 H.P., 1800 R.P.M. The round 
heads available for these machines 


Fig. 1. 


Drawing Press 
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Huge H-P-M Hydraulic Double-action 


are 16 to 26 inches in size, and 
the rectangular heads 14 by 22 
inches up to 24 by 50 inches. The 
number of spindles varies from 
sixteen for the Model C2B ma- 


chine (shown in Fig. 1) up to 
sixty for the Model C4B (shown 
in Fig. 2). Spindle diameters 
range from 5/8 inch to 2 5/8 


H-P-M Hydraulic Double-Action Drawing Presses 


The 1000-ton, double-action 
press shown in Fig. 1 was recently 
completed by the Hydraulic Press 
Mfg. Co., 1042 Marion Road, 
Mount Gilead, Ohio. This press 
weighs 350,000 pounds, has a 
pressing surface of 144 by 84 
inches, and will be used for draw- 
ing automotive body parts. Sheet- 
nietal parts up to 22 inches deep 
can be drawn in a single opera- 
tion, using either single- or 
double-action dies. The punch, 
blank-holder, and cushion are hy- 
draulically operated. 

The die cushion platen is 124 
by 60 inches, and has a maximum 
stroke of 24 inches. The main- 
slide, blank-holder, and _ die- 
cushion pressures are 1000, 400, 


Fig. 2. 


and 250 tons, respectively. A sin- 
gle “Hydro-Power” variable-dis- 
placement hydraulic pump gener- 
ates the pressure for actuating 
al! the working members of the 
press. 

The giant double-action all- 
hydraulic deep sheet-metal draw- 
ing press shown in Fig. 2 is an- 
other recent development of this 
company. It will be used to deep- 
draw long cylindrical tanks for 
storing gas and liquids. The press 
weighs 78 tons and has a height 
of 34 1/2 feet. The pressing sur- 
faces for mounting dies are 72 by 
72 inches. With this press, sheet- 
metal parts can be drawn to a 
depth of 4 feet. A typical example 
of work performed is the drawing 


Double-action Deep-drawing Press 


Built by Hydraulic Press Mfg. Co. 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Fig. 1. 


of a part 36 inches in diameter 
to a depth of 28 inches in a single 
stroke from a blank 72 inches in 
diameter. 

The press is equipped with a 
500-ton hydraulic blank-holder. 
The pressure exerted by the 
blank-holder slide can be inde- 
pendently controlled at each of the 
four corners. The punch-carrying 
slide has a stroke of 72 inches, 
and its pressure also is inde- 
pendently adjustable. Up to 1500 


Dial Type Plain High-speed Milling Machine 
Built by Cincinnati Milling Machine Co. 


tens pressure can be applied by 
the punch. The large press ram 
is equipped with an internal high- 
speed booster ram. The high- 
speed booster ram can be em- 
ployed for work requiring pres- 
sures up to 600 tons, and auto- 
matic shift-over made to high 
pressures when they are needed. 
Two electric motors of 200 H.P. 
each are employed to drive the 
“Hydro-Power” radial pumps of 
the hydraulic system. ................ 62 


Cincinnati Dial Type Milling Machines 


A dial type milling machine 
built in plain, universal, and ver- 
tical styles, and in Nos. 2, 3, and 
4 sizes for each style, has been 
announced by the Cincinnati Mill- 
ing Machine Co., Cincinnati 9, 
Ohio. Each style and size machine 
is also built in medium- and high- 
speed ranges, making a total of 
eighteen different machines in the 
new line. 

The high-speed machines have 
twenty-one spindle speeds ranging 
from 20 to 1500 R.P.M. for the 
No. 2 size and from 18 to 1300 
R.P.M. for the Nos. 3 and 4 sizes, 
the speeds being in approximate 
geometrical progression. These 
machines have twenty-four feeds, 
also in geometrical progression, 


covering a range of from 5/16 
inch to 60 inches per minute. The 
medium-speed machines have a 
slightly smaller selection of speeds 
and feeds, the upper limits being 
about one-third those of the high- 
speed machines. 

Speed and feed changes are ob- 
tained by means of a single two- 
position lever at the front control 
position or by a similar lever at 
tlie left-hand side of the column, 
the actual work of shifting the 
gears being performed through a 
power drive. Feed and rapid- 
traverse levers are independent 
and directional, and are fitted with 
plastic knobs. The table, cross- 
slide, and vertical slide have 
rapid-traverse speeds of 100, 100, 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Fig. 2. Cincinnati Dial Type Vertical Milling 
Machine Designed for High-speed Milling 


and 80 inches per minute, re- 
spectively. Vertical dial type ma- 
chines have hydraulically counter- 
balanced heads. 

All the dial type machines are 
equipped with built-in vibration- 
dampening units. Motors of 7 1/2, 
10, and 15 H.P. supply the power 
for the Nos. 2, 3, and 4 machines, 
63 


Electrode for Welding 
Mild Steel 


The Wilson Welder & Metals 
Co., Inc.,» Department 1778P, 60 
E. 42nd St., New York 17, N. Y., 
has announced a new No. 109 all- 
position arc-welding electrode for 
welding mild steel. This electrode 
is available in 1/8, 5/32, 3/16, 
7/82, 1/4, and 5/16-inch diam- 
eters. It has been developed to 
maintain a high degree of welding 
performance throughout the en- 
tire length of the electrode when 
high welding currents are used, 
and will operate satisfactorily in 
all positions, especially when weld- 
ing vertically downward. Excel- 
lent operating characteristics are 
said to be obtained, with a min- 
imum of spatter, when using 
either alternating or direct cur- 
64 
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Cross Special Machines for : 
Operations on Automotive 
Parts 


The Cross Co., Detroit 7, Mich., 
has recently developed two special 
machines—one (Fig. 1) for per- 
forming four finishing operations 
on automotive cylinder blocks, and 
the other (Fig. 2) for drilling 
and tapping automobile rear-axle 
differential carriers. The machine 
shown in Fig. 1 is a “Transfer- 
matic,” a name applied to this 
company’s special machine tools 
equipped with continuous auto- 
matic material-handling devices. 

Four cylinder blocks are ma- 
chined at one time progressively. 
At the first station, eight valve 
guide bushings are rough-reamed; 
at the second, four exhaust-valve 
insert parts are counterbored; at 
the third, four intake valve seats 
are formed; and at the fourth, 
the eight valve guide bushings 
are finish-reamed. The produc- 
tion rate on this job is sixty-four 
pieces per hour. 

The drilling and tapping ma- 
chine, shown in Fig. 2, has seven 
stations which countersink and 
ream ten flange holes in the auto- 
mobile rear-axle differential car- 
riers; drill, countersink, and tap 
four bearing cap holes; and drill 
and tap the drain hole. Six pieces 
are machined at a time progres- 


ively. Th oducti it 
Fig. 2. Cross Special Machine for Drilling and Tapping per | 


Automobile Rear-axle Differential Carriers 


Fig. 1. Cross Machine Designed to Perform Four Finish- 
ing Operations on Automotive Cylinder Blocks 


Cincinnati Gilbert 
Electro-Hydraulically 
Operated Milling Machine 


An electro-hydraulically oper- 
ated milling machine, designed to 
machine the bolster seat, slides, gib 
pads, and crankshaft cap seat of 
a 60-ton inclinable press frame in 
one setting, has been brought out 
by the Cincinnati Gilbert Machine 
Tool Co., 3866 Beekman St., Cin- 
cinnati 23, Ohio. The floor-to- 
floor time required for this mill- 
ing job is seven hours. Carbide 
milling cutters are used for all 
operations. 

The machine consists of a heavy 
column and runway, spindle head 
slide, spindle carrier-head, and 
fixed table. The spindle slide con- 
tains the spindle driving motor 
and gearing for the speed changes. 
The milling feeds and rapid trav- 
erse for the column, spindle slide, 
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and spindle carrier-head are actu- . 
ated hydraulically. 

The spindle carrier-head con- 
tains a heavy tapered bearing 
spindle having a No. 50 taper in 
one end and a No. 40 taper in the 
opposite end. It can be swiveled 
45 and 90 degrees and locked in 
place. The head shown can be re- 
placed by one designed to suit any 
particular milling requirement. 
Oiling of moving parts, including 
the slides, is accomplished by 
power-operated pumps or a splash 
system. 

The 3-H.P. hydraulic system 
gives continuously variable feeds 
from 1 inch to 15 inches per min- 
ute and a power traverse of 90 
inches per minute. It also pro- 
vides for “inching” at the rate of 
0 to 1 inch per minute for all 
three units. The spindle head 
slide has a travel of 20 inches, and 
the spindle head unit has a ver- 
tical travel of 63 inches. The col- 
umn has a horizontal movement 
of 60 inches. The distance between 
spindle noses is 20 21/32 inches. 
The table is 72 by 96 inches and 
is 30 inches high. ...................... 66 


Hanson-Whitney 
Semi-Automatic Thread Electro-hydraulically Operated Milling Machine Brought 
Grinder out by the Cincinnati Gilbert Machine Tool Co. 


The semi-automatic thread 
grinder introduced at the 1947 
Semi-automatic Thread Grinder Placed on the Market 
ford 1, Conn., Division of Whit- by the Hanson-Whitney Machine Co. 
ney-Hanson Industries, Inc., has 
now been placed on the market 
with improved features developed 
to provide uninterrupted, high- 
speed lower-cost grinding of ex- 
ternal threads. Features of this 
machine include a master roll for 
maintaining the form of the 
crusher roll, which produces a 
multi-thread pattern on the grind- 
ing wheel that is transferred to 
the work. This procedure can be 
employed to obtain a wide variety 
of multi-thread patterns. All op- 
erations of the machine, with the 
exception of work loading, are 
automatically controlled. 

The multi-rib principle of crush- 
ing the thread pattern into the 
grinding wheel for producing 
threads up to a maximum length 
of 2 inches in 1 1/16 revolutions 
of the work produces accurate, ~ 
properly mated threads to close 
limits and size duplication at very 
high speeds. 67 
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Niagara Gap-Frame Double-Crank Power Presses 


The Niagara Machine & Tool 
Works, 637-697 Northland Ave., 
Buffalo 11, N. Y., has brought out 
a line of welded steel gap-frame 
double-crank presses designed to 
combine the convenient features 
of a C-frame press and the width 
capacity and stability of a double- 
crank press. The short strokes, 
rigid box crown, and deep bed 
make this machine particularly 
suitable for use with fine blank- 
ing dies and for forming work 
that imposes heavy loads on the 
press members when the ram is 
at the bottom of its stroke. Long 
or irregular sheets and strips can 
be fed either from front to back 
or from right to left. 

On the geared type presses, the 
back-shaft does not extend across 
the press, but is supported by the 
right-hand upright, and is mount- 
ed in anti-friction bearings. The 
pinion is supported between anti- 
friction bearings, thus holding 
the back-shaft in accurate align- 
ment with the main gear. Other 
features of these presses include 
a welded steel frame and slide; 
Niagara fourteen-point engage- 
ment sleeve clutch; anti-friction 
bearings in the clutch wheel; 


Gap-frame Double-crank Power Press Built by the 


pneumatic counterbalance for 
slide; and compensating and in- 
dicating brake. 
The presses are built in seven 
sizes, with capacities ranging 
from 44 to 244 tons, and each size 
is made in five or six widths to 
handle a wide range of work.....68 


Farrell Deep-Throated 
Metal-Working Band’ Saw 


A new four-wheel band saw de- 
signed for the precision high- 
speed cutting of metals, wood, 
plastics, and similar materials is 
being built by the T. Farrell Ma- 
chine Co., 28385 San Pablo Ave., 
Berkeley 2, Calif. Exceptional 
throat depth is provided by the 
four-wheel design of this machine. 
The cutting capacity of the saw 
is 27 by 12 1/2 inches. The 18- 
by 24-inch table can be tilted 45 
degrees to the right and 10 de- 
grees to the left. An auxiliary 
table, 16 by 18 inches in size, is 
also furnished. The four wheels 
over which the band-saw blade 
runs are 12 inches in diameter. The 
saw blades are 10 feet 4 inches 
long and 1/8 to 1 inch wide. 


Blade speeds on the standard 
model machine are 6550, 1050, 
1750, and 2700 feet per minute. 
A low-speed model with a gear 
drive is also available. .............. 69 


Oilgear Helical Oil-Groove 
Broaching Machine 


Up to thirty internal 10-degree 
helical oil-grooves are broached 
in one pass of the tool in 3-inch 
bore bronze connecting-rod piston- 
pin bushings for large Diesel en- 
gines on a 15-ton side-plate press 
brought out by the Oilgear Co., 
1301-1417 W. Bruce St., Milwau- 
kee 4, Wis. The production rate 
is 125 finished bushings per hour. 
Other 10-degree helical grooves, 
1/32 inch wide by 1/32 inch deep, 
are also broached in the lower half 
only of large bushings. 

The bushing is loaded in a fix- 
ture and supported on a thrust 
bearing. As the broaching tool is 
pushed down, the helical teeth 
cause the part to rotate. When the 
bushing is broached, a positive 
tool-holder on the ram is released, 
an air cylinder lowers the tool, 
and the press ram returns to its 
starting position. As the tool is 
lifted by an air cylinder, detents 


Deep-throated Four-wheel Band Saw Built by the 


Niagara Machine & Tool Works T. Farrell Machine Co. 


To obtain additional information on equipment 
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Oilgear Side-plate Press with Tool 
and Fixture Used for Broaching 
Diesel-engine Bushings 


on the tool shank lift the bushing 
out of the fixture. The finished 
part is then removed from the 
tool shank. The ram next moves 
down to engage the positive tool- 
holders, and lifts the tool to the 
starting position. 

The stroke of this machine is 
30 inches; daylight capacity, 36 
inches; throat depth, 8 inches; 


and table height, 36 inches. The 
broaching speed is variable up to 
195 inches per minute, and the 
return speed up to 385 inches per 


minute. The weight is 4200 
70 
Lithium-Atmosphere 


Pit Type Furnace 


A lithium-atmosphere pit type 
furnace, designed to meet the re- 
quirements for accurately con- 
trolled heat-treatment of sheet 
metal, tubular shapes, bar stock, 
machine parts, etc., with the 
assurance of producing the de- 
sired grain structure and surface 
finish, has been brought out by 
the Lithium Co., 111 Sylvan Ave., 
Newark 4, N. J. 

This furnace is intended for 
heating operations up to 2000 
degrees F., providing fast uni- 
form heating under predeter- 
mined, automatically controlled 
conditions for carburizing, car- 
ben restoration, annealing, neu- 
tral hardening, cycle annealing, 
normalizing, and descaling. The 
accurate control by the lithium 
atmosphere provides for fast car- 
burizing at the rate of 0.020 inch 
for the first hour and 0.010 inch 
thereafter up to 0.125 inch total 
depth of case. 


Pit Type Lithium-atmosphere Furnace Designed 
for Accurately Controlled Heat-treatment 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


These furnaces are available in 
either gas-fired or electrically 
heated types. They are made in 
fourteen muffle sizes, with work 
areas from 20 inches in diameter 
by 20 inches deep up to 36 by 60 


Automatic Rivet-Inserting 
Machine for Automotive 
Wheel Assemblies 


The Snyder Tool & Engineer- 
ing Co., 3400 E. Lafayette, De- 
troit 7, Mich., has recently built 
a special machine for automatic- 
ally inserting twelve rivets in an 
automotive wheel assembly. Six 
hoppers are provided which feed 
the rivets down to the wheel as- 
sembly, where hydraulically actu- 
ated plungers pick them out of 
the hopper chutes and carry them 
into pierced rivet holes in the 
wheel assembly. All six rivets are 
inserted simultaneously. The 
wheel assembly is then automat- 
ically indexed 180 degrees and six 
more rivets are inserted, complet- 
ing the assembly cycle for one 
unit. The production rate is 200 
wheel assemblies per hour. The 
floor space required by this ma- 
chine is approximately 45 by 57 
72 


Special Automatic Rivet-inserting Machine 
Built by Snyder Tool & Engineering Co. 
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“Supersonic Reflectoscope” for Non-destructive 
Testing of Metals and Other Materials 


“Supersonic Reflectoscope” 
for Non-Destructive 
Testing of Metals 


The production of a “Super- 
scnic Reflectoscope” for non- 
destructive testing of metals and 
other materials for internal de- 
fects, and for testing welds, has 
been announced by Sperry Prod- 
ucts, Inc., 1505 Willow Ave., 
Hoboken, N. J. The specifications 


fer the new instrument cor- 
respond closely to those of the 
model previously brought out by 
the company, but radical changes 
have been made in size, appear- 
ance, and facilities for operating. 

This instrument is approxi- 
mately 14 by 16 by 23 inches, and 
can be carried by means of a 
handle on the case. The weight 
of the equipment is approximately 
85 pounds, or about half that of 
the earlier model. ...................00 73 


Federal Spot-welder Designed for Welding Automobile Dash Panels 
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Automatic Shearing, Flanging, and Forming Machine 
Made by Kling Bros. Engineering Works 


Kling Automatic Shearing, 
Flanging, and Forming 
Machine 


An automatic shearing, flang- 
ing, and forming machine using 
rotary or circular shears has been 
brought out by Kling Bros. Engi- 
neering Works, 1320 N. Kostner 
Ave., Chicago 51, Ill. Elliptical, 
round, or oval tank heads, as well 
as many other shapes, can be 
handled on this machine. The 
machine eliminates hand guiding 
methods; once the sheet or plate 
has been placed in position, it is 
guided automatically with pencil- 


Multiple Spot-Welder for 
Automobile Dash Panels 


A special ultra-speed multiple 
spot-welder for welding automo- 
bile dash panels has been built by 
the Federal Machine & Welder 
Co., Warren, Ohio. This new 
welder has a production capacity 
of eighty completed parts per 
hour. It utilizes two ultra-speed 
units, two water-cooled trans- 
formers, and seventy-six hydrau- 
lically operated welding guns. 

The carriage unit, consisting of 
a die-holder, dies, and locators for 
positioning the work, is mounted 
on a welded steel base and is 
moved in and out of the welding 
position by means of a hydraulic 
cylinder. The parts are simply 
loaded and properly located by 
clamps, after which the operator 
presses a button which starts the 
carriage moving into the welding 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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*‘Auto-Truer” Mounted on Lathe, with the Chuck 


and Work-piece Centered 


position. The welds are completed 
and the fixture moved out of the 
machine automatically to permit 
removal of the welded assembly 
and reloading of the fixture....... 75 


Automatic Work-Truing 
Attachment for Tool-Room 
and Production Lathes 


An automatic work-truing at- 
tachment adaptable to tool-room 
and production lathes has been 
placed on the market by the Chas. 
E. Chapin Co., East Rutherford, 
N. J. With the “Auto-Truer,” as 
the attachment is called, concen- 
tricity as close as 0.0001 inch be- 
tween the lathe spindle and work 
can be attained in a matter of 
seconds. This equipment is de- 
signed for use with universal self- 
centering chucks, independent-jaw 
chucks, faceplates, or special fix- 
tures. The back plate of the at- 
tachment is made in three sizes 
—5, 7 1/4, and 9 inches in diam- 
eter—and is threaded to fit the 
lathe spindle. 

In operation, the “Auto-Truer” 
is screwed onto the lathe spindle. 
The chuck or faceplate is then 
screwed on the spindle of the 
“Auto-Truer” front plate. Next, 
the work is placed in the chuck or 
faceplate and three hexagonal 
locking bolts are loosened. When 
unlocked, the front plate is held 
in frictional contact with the back 
plate by means of springs, thus 
permitting the front plate to move 
radially with relation to the back 
plate. With the lathe spindle run- 
ning at a speed of about 600 
R.P.M., the cross-feed is now op- 


erated to bring the follower into 
contact with the work. After ap- 
plying pressure against the work 
until it is slightly beyond center, 
the follower is backed away as 
slowly as possible. When the hand 
indicator stands still, the center- 
ing operation is completed. The 
lathe is then stopped and the lock- 
ing bolts are tightened to prevent 
shifting of the chuck. ................ 76 


Grant Rivet Spinning Machine 
with Automatic Trip Mechanism 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Production Soldering Machine Developed by 
Joyal Products, Inc. 


Joyal Production Soldering 
Machine 


A production soldering machine 
designed to simplify even the 
most complicated hard and soft 
soldering jobs, such as are en- 
countered in the manufacture of 
jewelry, small products, instru- 
ments, and similar parts, has been 
developed by Joyal Products, Inc., 
12 Grafton Ave., Newark, N. J. 
In the instrument field, the ma- 
chine is being used to solder wire 
to lugs on crystal or magnetic 
pick-ups, with an increase in pro- 
duction of 35 to 40 per cent. All 
shrinkage has been eliminated and 
there is no ill effect on the crystal. 
The machine is also being em- 
ployed to anneal and harden small 
parts. It can be used either verti- 
cally or horizontally, and is oper- 
ated like a foot-press. .............. 77 


Trip Mechanism for 
Rivet Spinning Machines 


The Grant Mfg. & Machine Co., 
N.W. Station, Bridgeport 5, Conn., 
has developed an automatic trip 
mechanism for use on three of its 
noiseless rivet spinning machines. 
This automatic trip enables the 
operator to form heads on rivet 
shanks in from one to two sec- 
onds, depending on the rivet 
diameter. 

The trip mechanism is driven 
by a 38/4-H.P. motor, and the 
spindle motion required for rivet- 
ing is automatically achieved by 
means of a cam. Depressing the 
foot-treadle actuates the trip for 
one cycle, or the heading of one 
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rivet. The operator can remain 
seated while the machine is run- 
ning. The maximum capacity of 
these machines is 7/16 inch in 
diameter. The weight is about 


Bridgeport Automatic 
Abrasive Cut-Off Machine 


The Bridgeport Safety Emery 
Wheel Co., Stratford, Conn., has 
developed a fully automatic abra- 
sive cut-off machine designed for 
the rapid cutting of stock up to 
2 inches square in lengths rang- 
ing from 1/4 inch to 12 inches. 
Practically all materials used in 
industry, including steel, brass, 
porcelains, etc., can be cut off on 
this machine. 

The head assembly, consisting 
of an 18-inch abrasive cut-off 
wheel driven through V-belts by 
a 10-H.P. motor, is mounted on 
a rocker-shaft running in Timken 
bearings, and is actuated by a 
hydraulic cylinder which feeds 
the wheel in and out of the cut. 
The hydraulically operated feed 
mechanism is synchronized with 
the cutting head and automati- 
cally feeds a predetermined length 
of stock into position, where it is 
gripped by a holding vise. After 
the cut has been completed, the 
wheel is withdrawn, the feeder 
returns to normal position, and 
the cycle is repeated automatically 
until the stock is exhausted....... 79 


“Transfer Machine’ Placed on the Market by the 
Motch & Merryweather Machinery Co. 


Motch & Merryweather “Transfer Machine” 


The Motch & Merryweather 
Machinery Co., 715 Penton Bldg., 
Cleveland 13, Ohio, has placed on 
the market a new line of four 
double-end ‘transfer machines.” 
These machines are designed to 
saw a piece to length and quickly 
transfer it to the required posi- 
tion for machining both ends 
while a second piece is being cut 
off. The four sizes are capable 
of handling 1 1/4-inch solid stock 
or 2-inch tubing; 3-inch solid 
stock or tubing; 4-inch solid stock 


Automatic Abrasive Cut-off Machine Built by the 
Bridgeport Safety Emery Wheel Co. 
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or tubing; and 6-inch solid stock 
or tubing. 

Standard bar stock is fed auto- 
matically to these machines which 
cut it off to accurate lengths with- 
in limits of plus or minus 0.004 
inch and with ends square to an 
accuracy of plus or minus 0.001 
inch. The cut-off piece is auto- 
matically transferred to equaliz- 
ing jaws for double-end machin- 
ing operations performed simul- 
taneously on both ends. These 
operations include chamfering, 
center drilling, threading, trepan- 
ning and turning one or both ends 
of tubing; chamfering the inside 
and outside diameter, and ream- 
ing one or both ends of tubing. 
The milled finish, which is held 
to limits of plus or minus 0.004 
inch, eliminates the necessity for 
performing facing operations...80 


Johnson Metal Cut-Off 
Band Saw 


To meet the demand for a small, 
low-cost, metal-cutting horizontal 


‘band saw, the Johnson Mfg. Cor- 


poration, Room 648, Chrysler 
Bldg., New York 17, N. Y., has 
brought out a Model B machine, 
which will cut off metal pieces up 
to 5 by 10 inches. The bed is 7 
inches wide by 28 inches long, 
and is set on a three-point base 
to insure accuracy, regardless of 
floor conditions. 

An improved hydraulic control 
is built into the new machine to 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Johnson Metal-cutting Band Saw Equipped with 
Hydraulic Feed Control 


give the correct feed for each job. 
A stock stop-gage is supplied for 
duplicate cutting. The machine is 
driven by a 1/3-H.P. motor and 
operates and shuts off automati- 
cally. Three blade speeds of 45, 
90, and 150 feet per minute are 
available. The machine weighs 
only 235 pounds, and can be easily 
taken from job to job. .............. 81 


“Di-Acro” Punch 


The O’Neil-Irwin Mfg. Co., 332 
Eighth Ave., Lake City, Minn., 
has announced that its “Di-Acro” 
line of die-less duplicating equip- 
ment has just been expanded by 
the addition of an entirely new 
product known as the “Di-Acro” 
punch. This punch serves as a 
couble-purpose machine; it can be 
employed for rapidly perforating 
holes of various shapes and sizes, 
and as a precision punch press for 
a wide variety of blanking, draw- 
ing, embossing, and forming op- 
erations. 

The built-in flexible gaging ar- 
rangement can be quickly adjusted 
to locate the material accurately 
for exacting operations. A wide 
variety of interchangeable punches 
in round, square, oval, and rec- 
tangular shapes is available for 
this machine. 

The machine will blank out a 
hole 2 inches in diameter in 16- 
gage steel plate. Larger sized 
holes up to the equivalent of 4 
inches in diameter can be punched 
in thinner materials. Other speci- 
fications include: Throat, 3 13/16 
inches high by 6 1/4 inches deep; 


hole in ram, 1 inch in diameter; 
size of bed, 6 by 7 1/2 inches; 
and weight, 175 pounds. ............ 82 


Automatic Loader for 
Gear-Shaving Machine 


An automatic loading mechan- 
ism has been developed by the 
National Broach & Machine Co., 
5600 St. Jean Ave., Detroit 13, 
Mich., for use with “Red Ring” 
Models GCV and GCU diagonal 
gear-shaving machines. One oper- 
ator can easily keep the magazines 
of a battery of such machines 
filled and the machines in con- 
tinuous production. 


“Di-Acro” Precision Punch Placed on the Market 
by O'Neil-Irwin Mfg. Co. 


At the start of the cycle, the 
headstock and tailstock are in the 
retracted position. The loader, 
carrying the work-gear, moves 
toward the cutter, causing the 
work-gear to mesh with the cut- 
ter. The headstock and tailstock 
then advance and clamp the work 
in the shaving position, after 
which the loader moves back to 
the magazine to pick up another 
work-gear and the shaving oper- 
ation begins. When shaving is 
completed, the headstock and tail- 
stock retract, allowing the shaved 
gear to drop onto the unloading 
rails. The complete loading and 
shaving cycle is then repeated 
with a new work-gear. .............. 83 


“Red Ring’ Gear-shaving Machine Equipped with Automatic Loader 


To obtain additional information on. equipment 
described on this page, see lower part of page 234. 
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The advance design of this new Brown & Sharpe 
Modern Production Tool fills a demand for more 
efficient, cost-saving milling in the medium-size 
work field. Longitudinal table feed, 24”. Trans- 
verse adjustment of spindle, 4”. Vertical adjust- 
ment of spindle head, 1014”. Full electrical controls 
make operation easy, safe, flexible. Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U.S. A. 


73 Ag 
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Here’s a compact, versatile, manufacturing-type milling 
machine, similar in many ways to the 3 H.P. No. 12, but 
specifically powered for heavier cuts, and of ample 


21 spindle speeds, from 25 to 1790 r.p.m. in either 
direction (24 intermediate speeds also available) —plus 
28 separate rates of feed, from ¥2” to 35” a minute. This 


CLIMB MILLING in either direction is permitted by a 
built-in backlash eliminator on the table screw—released 
automatically during fast travel (300” per minute). 


DUAL TABLE-FEED RATES (automatically or manually 
controlled) provide 16 feed rates from 2” to 17/2” per 
minute which may be automatically doubled at any 
desired point in cutting feed, or 16 rates, from 1” to 35”, 
which may be automatically halved... thereby reduc- 
ing the length of the milling cycle. 


Climb milling with formed cutters simplifies this job, permitting high 
production, accuracy and good finish. Climb milling frequently makes 
possible faster feeds than with conventional milling and gives longer 
cutter life between sharpenings. 


capacity for many moderate-sized carbide milling jobs. 
Its power is applied through a separate spindle motor to 
give maximum effective cutting capacity and economy. 


provides more-exact selection for better adaptation to 


the characteristics of materials ...and permits the most 


efficient milling cycle. 


AUTOMATIC REVERSE IN CUTTING FEED, with table 
continuing in cutting feed in opposite direction, per- 


mits rough and finish milling at one loading of work, 
using dual feed rate if desired. 


DOUBLE FIXTURE MILLING with one set of cutters... 
conventional milling on one end, climb milling on the 
other .. . makes cutting practically continuous. 

This method is extremely efficient for many classes 
of work. 


Continuous double-fixture milling, using automatic milling cycle, auto- 
matically repeated, eliminates loading time. Ample power allows several 
cuts to be combined in one operation—saving additional set-ups and 
handling. 
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Bench Filing Machine with Variable- 
speed Drive Unit Announced by the 
DoAll Co. 


Bench Filing Machine 
with Variable-Speed Drive 


A precision bench type die- 
filing machine with stepless vari- 
able-speed drive has just been an- 
nounced by the DoAll Co., 254 N. 
Laurel Ave., Des Plaines, Ill. This 
machine is manufactured for the 
DoAll Co. by the All American 
Tool & Mfg. Co., Chicago, IIl. 


Air-operated Rocker-arm Welder Made by 


Speeds from 170 to 470 strokes 
per minute are available through 
the use of a DoAll “Speedmaster” 
stepless variable-speed unit. Speed 
changes are obtained by merely 
turning a handwheel. This ar- 
rangement insures faster cutting 
and longer tool life where the 
machine is used for filing, sawing, 
or honing operations. 

Files are available in twelve 
different shapes, three grades, 
and two shank sizes. Honing 
stones can be obtained with either 
flat or radius cutting surfaces for 
finishing operations on dies after 
they have been hardened. Dia- 
mond hones are also furnished for 
finishing carbides and metals hav- 
ing a hardness greater than 65-C 
Rockwell. 

The two-power magnifier pro- 
vided is equipped with twin lamps 
to furnish adequate illumination 
for exacting work. An air jet re- 
moves chips. The screw-operated 
tilting table has a register pin for 
accurate location in the 90-degree 
position. The table is 10 3/8 
inches square, and the stroke 
84 


Air-Operated Rocker-Arm 
Welders 


A line of air-operated rocker- 
arm welders made in both 30- and 
50-KVA capacities, with throat 


Progressive Welder Co. 
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depths ranging from 18 to 36 
inches for each capacity, has been 
announced by the Progressive 
Welder Co., 3050 E. Outer Drive, 
Detroit 12, Mich. The general 
construction of these improved 
machines follows structural prin- 
ciples recently incorporated in the 
latest pedestal and press type 
welders developed by the com- 
pany. 

Three independent water-cool- 
ing circuits are provided for the 
transformer, lower arm, and upper 
arm. The circulation of the cool- 
ing fluid can be observed through 
sight gages. Other features or 
improvements include larger range 
of adjustment of throat opening; 
optional single-operating cylinder 
or compound retractable-stroke 
cylinder; more rigid mountings 
for electrode-holders; transformer 
directly coupled to the welding 
arms; compact air-line accessory 
group mounted within the ma- 
chines but visible through side 
panel opening; wider range of ad- 
justment for welding arms; and 
group-mounted controls. ............ 85 


Hybco Tapper Tap 


Grinder 
To meet the demand for a 
grinder that will accurately 


sharpen chamfers on 90-degree 
bent and 180-degree precision 


Hybco Tapper Tap Grinder Brought out 
by Henry P. Boggis Co. 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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FOR FERROUS, NON-FERROUS AND 
NON-METALLIC MATERIAL 


The clean-cut job is the profitable job. Shearing 
square, shearing straight, shearing to close tolerances— 
lowers cost of forming and smoothes the assembly. 


Cincinnati sheared blanks in many cases eliminate 
expensive blanking dies. 


Cincinnati. Shears handle ferrous, non-ferrous and non- 
metallic materials—with machine tool like accuracy. 


Cincinnati Shears are very profitable machines in 
many plants in many industries. 


You get a “clean-cut” product from Cincinnati Shears. 


CINCINNATI SHAPER CO. 


CINCINNATI 25,0HIO U.S.A. a 
SHAPERS SHEARS 


FOR SPECIALIZED WORK 


Write for instructive catalog S-3 


~. 
FOR ARMOR PLATE AND ALLOY STEELS — ; 
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kook tapper taps, Henry P. Bog- 
gis & Co., 1279 W. Third S&t., 
Cleveland 13, Ohio, has brought 
out the machine shown in the ac- 
companying illustration. This ma- 
chine will grind precision hook 
taps ranging from 3/16 inch to 
1 1/4 inches in diameter, and 
straight-shank tapper taps from 
3/16 inch to 2 1/2 inches in diam- 
eter. The length of chamfer and 
the amount of relief can be varied 
to suit the requirements. .......... 86 


Spotting Attachment for 
Gaertner Toolmaker 
Microscope 


A spotting attachment that is 
interchangeable with the stand- 
ard optical system of the Gaertner 
“Toolmaker Microscope” has been 
designed by the Gaertner Scien- 
tific Corporation, 1201 Wright- 
wood Ave., Chicago 14, Ill, for 
use in laying out drill jigs, tem- 
plets, and similar work requiring 
a high degree of precision. This 
attachment consists of a 25x mag- 
nification microscope with provi- 
sions for mounting and spinning 
a spotting tool on the exact point 
on the work at which the reticule 
of the microscope has been set. 


Gaertner Toolmaker Microscope Equipped 


In using this spotter, the oper- 
ator first adjusts the stage until 
the object is properly positioned 
as viewed through the microscope. 
If the point indicated by the 
reticule is to be spotted, the spot- 
ting tool is placed in position at 
the objective and the spinning cap 
is slipped over the eye-piece. By 
means of a control-knob, the tool 
is lowered with one hand into con- 
tact with the work and is then 
spun with the other hand. Any 
number of additional points, the 
positions of which with respect 
to the starting point are known, 
can be quickly spotted by simply 
moving the object the required 
distances by means of the mechan- 
87 


New End-Mills Added to 
Brown & Sharpe Line 


Several new end-mills have re- 
cently been added to the line of 
milling cutters manufactured by 
the Brown & Sharpe Mfg. Co., 
Providence 1, R. I. The extra long 
fast-spiral single-end end-mill with 
a straight shank shown at the top 
of the accompanying illustration 
is made in sizes from 1/4 inch to 
1 1/4 inches in diameter. This 


end-mill is also made in a regular 
long-shank type in sizes from 1/4 
inch to 2 inches in diameter. 

The second tool from the top 
in the illustration is a fast-spiral 
double-end end-mill with a 3/16- 
inch straight shank, made in sizes 
from 3/32 to 3/16 inch in diam- 
eter. The tool in the third view 
from the top is a long fast-spiral, 
double-end end-mill, also made 
with a 3/16-inch straight shank 
and in sizes from 3/32 to 3/16 
inch in diameter. The fourth view 
from the top shows a long two- 
flute fast-spiral single-end end- 
mill with straight shank, available 
in sizes from 1/4 to 1 inch in 
diameter. 

The fifth tool is a two-flute 
fast-spiral double-end  end-mill 
made with a 3/16-inch straight 
shank and in sizes from 1/16 to 
3/16 inch in diameter. The long 
two-flute fast-spiral double-end 
end-mill shown in the sixth view 
is made in the same sizes as the 
end-mill just described. The ball- 
end, two-flute fast-spiral single- 
end end-mill shown in the bottom 
view is made in sizes from 1/8 
to 1 inch in diameter. In addition 
te the new end-mills illustrated, 
the range of sizes in which some 
of the other types of end-mills are 
made has been increased. .......... 88 


with Spotting Attachment 
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New Types of End-mills Recently Added to the 
Brown & Sharpe Line 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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What is full spindle support? What does it accomplish? It’s 


rigid support against thrust and radial load—at ALL positions 


of the spindle. 


In performance, it means accurate, smooth power delivery 


and long, trouble-free operation. 


The multiple spline driven Cincinnati Bickford Super Service 
Spindle—with its large thrust bearing and its special sliding 
sleeve—never feeds away from its bearings. 


This modern, up-to-date design, with 36 speeds and 18 feeds, 
also gives a maximum tool capacity for any given size. 


THE 
AROIAL 


UPRIGHT 


Equal Efficiency of Every Unit 
Makes the Balanced Machine 


Write for Circular R-29 for 
details of construction of this 
Cincinnati Bickford Super 


Service Radial Drill. 


This machine is fur- 
nished in sizes 11” to 
19” diameter column, 
3’ to 8’ arm. 
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Tool for Removing or Installing Bushings 
Announced by Electric Appliance Parts Co. 


Tools for Removing and 
Installing Sleeve Bushings 
and Bearings 


A kit of tools developed to re- 
duce the time required for re- 
moving or installing bushings and 
bearings has been announced by 
the Electric Appliance Parts Co., 
1561 E. 27th St., Cleveland 14, 
Ohio. This compact, portable 
5-pound unit is designed to handle 
bushings ranging from 29/64 inch 
to 1 3/4 inches inside diameter. 
With these tools, bushings can be 
removed or replaced in two min- 
utes and the possibility of scoring 
or damaging the bushings or 
housing is eliminated. The unit, 
with its special adapter, can re- 
move blind or opposed bushings 
and re-install the majority of 


Campbell “Cutamatic” 


Abrasive Cutting Machine 


An automatic abrasive-wheel 
cutting machine with an oscillat- 
ing head has been brought out by 
the Andrew C. Campbell Division, 
American Chain & Cable Co., Inc., 
Bridgeport 2, Conn. The new ma- 
chine is sequence timed, and 
therefore requires no adjustment 
of the timing cycle, regardless of 
the size of stock being cut or the 
length of feed used. The machine 
will cut solid stock or bar mate- 
rials in sizes up to 6 inches in 
diameter. 

Every operation performed by 
the machine is completely auto- 
matic, including stock feeding 
and clamping, adjustment of the 
machine to compensate for wheel 
wear, ejection of cut pieces, and 
stopping of the machine after the 
final cut has been made. ............ 90 
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Landis Receding-chaser Collapsible Tap 
Developed for Tapping Tapered Threads 


Landis Receding-Chaser Collapsible Taps 


The Landis Machine Company, 
Waynesboro, Pa., has developed 
an improved receding-chaser col- 
lapsible tap (Style LL) which is 
designed primarily for tapping 
tupered threads. It is adjustable 
for thread length, and can be used 
for American tapered pipe threads 
or for any line pipe, tubing, cas- 
ing, or drill pipe threads listed in 
the A.P.I. Standards provided, of 
course, that these threads are 
within the capacity of the taps. 

The receding’ action of the 
rigidly supported chasers of this 
tap is accomplished through a 
fulcrumed-lever principle. The col- 
lapsing of the tap causes the 
chasers to drop into the tap head 
at the completion of the thread, 
thus permitting the tap to be re- 
moved without reversing it. 

An outstanding feature of this 


tap is the detachable head, which 
permits the use of heads of vari- 
ous sizes and capacities on the 
same body. This design makes it 
possible to cover a wide range of 
thread sizes with a minimum of 
equipment. Beginning with the 
3-inch size, up to and including 
the 12-inch head, an even number 
of chasers is used, irregularly 
spaced in the circumference of 
the head, so that no two chasers 
are directly opposite each other. 

Landis Style LL taps can be 
used as stationary or rotary types, 
and can be converted readily from 
one type to the other. Left-hand 
threads can be cut by using left- 
hand Style LM tap heads with 
left-hand chip clearance and left- 
hand chasers. The Style LL tap 
body is made in four sizes to 
cover 1- to 12-inch pipes. .......... 91 


Campbell ““Cutamatic’’ with Oscillating Abrasive-wheel Head 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Enlargement shows a scored and galled surface of a 314” 
O.D. bearing that “froze” and failed. Had this surface first 
been Superfinished, it would have had nearly twice the 
load-bearing capacity and about three times the life. “Wear 
and Surface Finish,” is a new textbook on Superfinish. 
Write for it on your company letterhead. 


GISHOLT MACHINE COMPANY 


Madisoni0, * Wisconsin 


represents the collective ex- 
perience of specialists in 


machining, surface-finishing 


| 
and balancing of round and | 
partly round parts. Your prob- | 
lems are welcomed here. 


TURRET LATHES - AUTOMATIC LATHES - SUPERFINISHERS - BALANCERS - SPECIAL MACHINES 


: 
Aave prevented This! 
a», THE GISHOLT ROUND TABLE | 
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Micro-Spray Paint Gun 


A paint spray gun designed to 
produce an exceptionally smooth 
high-gloss finish has been an- 
nounced by the American Brake 
Shoe Co., Kellogg Division, 230 
Park Ave., New York 17, N. Y. 
Many new features have been in- 
corporated in this spray gun to 
save paint, air, and time. Greater 
versatility, easier handling, and 
simplicity of design which saves 
cleaning and assembly time are 


Micro-Spray Compressed- 
air Spray Gun 


among th® outstanding features. 
The entire head can be quickly re- 
moved by merely taking out the 
locking screw and lock-nut. Only 
one fluid needle is required for all 
paint spraying, and a highly ac- 
curate control of spray width is 
provided by the angle of the 
needle. A built-in lever controls 


Lincoln Engine-Driven 
Portable Welder 


A new “Shield Arc Jr.” welder 
of the gasoline-engine driven 
type designed to make available 
at low cost a light-weight port- 
able welder is announced by the 
Lincoln Electric Co., Cleveland 1, 
Ohio. This welder is of particu- 
lar value for application in areas 
where electric power is not readi- 
ly available, and is adapted for 
use in garages, job shops, repair 
shops, and oil and gas fields, as 
well as for construction work. It 
has a current range of from 20 
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Lincoln “Shield Arc Jr.’’ Portable 
Self-contained Engine-driven Welder 


to 180 amperes, is about 2 feet 
wide by 2 feet high by 4 feet long, 
and weighs 502 pounds. ............ 93 


Bliss Hydraulic 
Die-Hobbing Press 


A die-hobbing press has been 
added to the line of hydraulic 
presses built by the E. W. Bliss 
Co., 450 Amsterdam Ave., De- 
troit 2, Mich. This press is rated 
at 500 tons pressure with a press- 
ing speed of 2 inches per minute, 
and is designed for use by manu- 
facturers requiring reproductions 
of dies for multiple stamping op- 
erations. With this press, the 
reproductions are made by forcing 
a master punch into metal blocks. 


Bliss Hydraulic Die-hobbing Press 


The press is completely selt- 
contained, and has safety shields 
for all openings to the die space. 
It is easily controlled by means 
of manually operated valves fitted 
with handwheels. The principal 
specifications include: Stroke of 
slide, 6 inches; vertical opening, 
maximum 10 inches and minimum 
4 inches; distance between tie- 
rods, front to back, 16 1/2 inches, 
and right to left, 21 inches; 
height, 100 inches; and floor 
space, 32 by 36 inches. ............ 94 


Quick-acting Collet Chuck Made 
by the Goodwin Mfg. Co. 


Goodwin Quick-Acting 
Collet Chuck 


The Goodwin Mfg. Co., 10 E. 
Broadway, Cuyahoga Falls 8, 
Ohio, has brought out a new 
quick-acting collet chuck devel- 
oped to speed up chucking opera- 
tions on South Bend, Logan, 
Atlas, and similar types of lathes. 
The multiple leverage principle 
and the cantilever action of the 
hardened steel fingers utilized in 
this chuck provide a positive vise- 
like grip on material. The small 
cenveniently located control lever 
requires only finger-tip pressure 
for actuation. The quick-release 
feature makes possible secure 
chucking of work while the spin- 
dle is in motion. The threaded 
nose cap can be removed easily. 

The chucks are made in two 
sizes, a l-inch capacity which fits 
lathes having a 1 1/2-inch eight- 
thread spindle nose and a 2-inch 
capacity model which can be fitted 
to any lathe spindle up to 3 3/8 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


| 
| 
4 
j : 
— 
j 
: 
—— | 
aay 
q 


Even faster GEAR SHAVING 
with LESS operator EFFORT 


Shaving of gears for accuracy and 
quietness is now so inexpensive and 
fast an operation on the new Michigan 
870 machines that the only practical 
way to cut time and cost still further, is 
to cut the effort on the part of the 
operator. 

This has been achieved by the pro- 
vision of semi-automatic loading, now 
available on all Michigan Gear Finish- 
ing Machines. 

In one plant, this development on 
a MICHIGAN “Underpass” finisher has 
increased production of timing gears 
from 920 per operator in 8 hours to 
1684 ! ! 

And the gears are ‘‘curved-shaved”’ 
(crowned) too, at the same time. 


Two operators easily shave 3368 gears in 8 hours 


on these four Michigan “Underpass” machines For the story on this, ask for 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD DETROIT 12, U.S.A. 
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Grieder Tube Cut-off Machine 


Tube Cut-Off Machine 


The Grieder Machine Tool & 
Die Co., 324 N. Maple St., Bowling 
Green, Ohio, has brought out a 
machine for cutting off tubing of 
any size up to 2 inches outside 
diameter. The automatic feed is 
designed to deliver 600 feet of 
material to the cut-off machine 
per minute. Tubing of any diam- 
eter or wall thickness within the 
range of the machine can be cut 
off in less than one-third second 
per cut. The machine is operated 
automatically or manually. ........ 96 


Drill for Hardened Steel 


A carbide drill for drilling 
high-speed steel with a hardness 
rating as high as 66 on the Rock- 
well C scale is announced by the 
National Tool Salvage Co., 6511 
Epworth Blvd., Detroit, Mich. 
This new drill is made with a 


special grind which results in 
faster cutting and in the genera- 
tion of less heat. It also enables 
the drill to hold up longer and 
produce smoother holes that are 


Drill for Hardened Steel Made 
by National Tool Salvage Co. 


true to size, eliminating the neces- 
sity for annealing the work. One 
of these tools will drill a hole 1 
inch deep in sixty seconds. ........ 97 


Rev-Tuner for Measuring Vibrating and Rotating Speeds 
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“Wasp Special” Arc-welding Machine 


“Wasp Special” 
Arc-Welding Machine 


The Air Reduction Sales Co., 
Department A 1777 P, 60 E. 42nd 
St., New York 17, N. Y., has just 
announced the 200-ampere Wilson 
“Wasp Special” air-cooled, engine- 
driven, arc-welding machine shown 
in the accompanying illustration. 
This machine is designed to fur- 
nish a smooth, steady current and 
to stand up under heavy-duty con- 
struction and maintenance work 
in varied applications. 

The welding range of the ma- 
chine is 25 to 250 amperes at 30 
volts, 50 per cent duty cycle. It 
is light in weight, easy to handle, 
and especially adapted for weld- 
ing in places inaccessible to larger 
and heavier equipment. Two elec- 
trical outlets are provided which 
can be used for lighting purposes 
or to operate universal power 
tools in an emergency. .............. 98 


“Rev-Tuner” for Measur- 
ing Speeds in Revolutions 
Per Minute 


A new low-priced, pocket-size 
instrument designed to accurately 
and quickly measure the speed of 
rotation of motors, shafts, ma- 
chine tool spindles, and other 
mechanisms, as well as for gen- 
eral use in detecting vibration of 
any kind, has been designed by 
H. L. Burkhardt and is being 
made by Rev Products Co., 406 
Market St., Elmira, N. Y. 

This instrument has a thin 
spring-steel “reed” which is tuned 
by means of a thumb-adjusting 
wheel to vibrate at any rate of 
frequency marked on the gradu- 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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THIS ENTIRELY AUTOMATIC 
PRECISION BORING MACHINE 
IS TYPICAL OF EX-CELL-O 
SUPERIORITY IN ENGINEERING 


@ Here’s a machine that receives automotive valve 
guide bushings from a conveyor line, rough and 
finish bores them and delivers them to another con- 
veyor, all automatically. The bushings, 2-3/16” 
long with 11/32” bores, enter chutes at the left end 
of the spindles, are fed through the hollow spindle 
shafts to the chucks, are located, clamped, rough and 
finish bored and ejected at the rate of 300 pieces per 
hour. Bores are held to a tolerance of .001”. The 
operator need never touch the parts except to inspect 
the bores occasionally. 

The engineering know-how that makes possible an 
automatic machine such as this one is always available 
to Ex-Cell-O customers, whether their work requires 
parts in short runs or great volume. Whether tolerances 
are measured in thousandths or ten-thousandths, 
Ex-Cell-O engineers will suggest the most practical and 
efficient method of finishing your parts. Call Ex-Cell-O today! 


* * 
EX-CELL-O for PRECISION 


Special Multiple Way-Type Precision Boring Machines ¢ Special Multiple Precision Drilling Machines + — Precision Boring, Turning, and Facing Machines and 
Fixtures * Precision Cylinder Boring Machines * Precision Thread Grinding Machines * Precision Lapping Machines ¢ Precision Broach Sharpening Machines 
¢ Other Special Purpose Machines © Tool Grinders * Continental Cutting Tools ¢ Broaches and Broach Fixtures « Counterbore Sets * Grinding Spindles « 
Hydraulic Power Units © Drill Jig Bushings * R.R. Pins and Bushings * Fuel Injection Equipment * Dairy Equipment © Aircraft and Miscellaneous Production Parts 


q 1/32, 5, 2-3/16 | 


R and L Back-rest Holders Shown with Interchangeable 
Plain and Carbide-surfaced Roller Back-rests 


ated scale. When the frame of the 
instrument is placed in contact 
with a body that is vibrating con- 
tinuously at a fixed rate of fre- 
quency, the reed will not vibrate 
noticeably until it is tuned so that 
its natural frequency coincides 
with that of the vibrating body. 
With this arrangement, no revolv- 
ing shaft connections are required 
in measuring the rotating speed 


‘Minute Man” Magnetic Welding 
Positioner 


Magnetic Welding 
Positioner 


A magnetic welding positioner 
known as the “Minute Man,” 
which is designed to facilitate the 
welding of small parts, has been 
placed on the market by the du 
Mont Corporation, Greenfield, 
Mass. The positioner consists of 
a simple sturdy V-frame equipped 
with two powerful permanent 
Alnico magnets. Two or more 
pieces of ferrous metal can be 
gripped and held in virtually any 
position for welding, soldering, or 
other joining operations by this 
device. 

In the illustration the positioner 
is shown holding a 3-inch collar 
and a 5/8-inch shaft. The mag- 
nets are 2 by 2 by 2 1/8 inches 
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ype size, and have equal holding 
power on all four sides. A small 
auxiliary chuck is supplied with 
the positioner for holding pieces 
having small surface areas. ....100 


Sheffer Padded-Bearing 
Master Stock-Pusher 


A padded stock-pusher with an 
extremely long bearing surface 
having external threads ground 
from the solid to assure concen- 
tricity is announced by the Shef- 
fer Collet Co., Traverse City, 
Mich. This new device is known 
as the “Better Bearing” master 
pusher. The pads can be quickly 
and easily changed to handle 
stock of various sizes, no special 
tools being required. 

A choice of pad material makes 
this pusher equally useful on 
high-production jobs and on the 
finest polished stock. The same 
shell and nipple can be fitted with 
pads of the following materials: 
Hardened steel, hardened steel 
with bearing lapped and chromi- 
um-plated, cast iron, and bronze. 
The tension of the pusher can be 
readily adjusted. 101 


Turret Back-Rest Holder 


R and L Tools, 1825 Bristol St., 
Nicetown, Philadelphia 40, Pa., 
have placed on the market a tur- 
ret back-rest holder, designed as 
shown in the accompanying illus- 
tration, which is available in sev- 
eral sizes. This holder provides 
for the convenient interchanging 
of regular R and L back-rests, 
such as shown in the view to the 
left, with R and L carbide- 
surfaced back-rest rollers, such 
as shown to the right. ............ 102 


*“*Micro-Mills” Designed for Rapid, 
Accurate Finishing of Bores 


Severance “Micro-Mills” 


Severance Tool Industries, Inc., 
636 Iowa Ave., Saginaw, Mich., 
has announced that tapered-shank 
“Micro - Mills,” designed for 
speedy internal finishing opera- 
tions, are now available in sizes 
of 3/8 inch and larger. These 
carbide mills can be,mounted on 
standard internal grinding spin- 
dies or quills by means of steep- 
taper mating members and a re- 
taining screw. Bores can be 
brought to size in one or two 
passes and with finishes that are 
comparable to those obtained by 
internal grinding. Nine standard 
sizes of this “taper mount” series 
of mills cover the range from 3/8 
inch to 1 1/2 inches in diameter. 

Besides qualifying for the ordi- 
nary run of internal grinding 


(Left) Sheffer Master Stock-pusher. (Right) Disassembled Pusher 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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eves Motor 


‘converts any standard 


to a low-cost stepless variable speed driv: 


1s REEVES Motor Base provides stiding plat- 
form for motor. Handwheel or push-button control increases 
transmitted speed by moving motor toward driven machine, 
decreases speed by reversing the operation. 


Special V=Bellt hooks up unit with driven 
machine. Belt fits between discs and over pulley on power in- 


put shaft of driven machine. Belt is adjusted to minimum center. 


Unit instantly delivers any desired speed over 
entire range and maintains that speed without 
fluctuating even a fraction of an rpm. 


The REEvEs Vari-Speed Motor Pulley is the easiest, lowest- 
cost method of converting a machine with fixed speeds into a 
highly versatile unit of infinitely variable speed adjustability. 
Thus equipped, it can handle a wider range of work, better, 
faster and more economically, because machine speed can be 
changed instantly and accurately—without shutdowns—to meet 
the needs of every operation and every operator, under every 
changing condition. 

This REEVES unit forms the actual driving element between 
motor and driven shaft . . . eliminates all auxiliary equipment 
such as chain drives, gears, belts, etc., . . . requires virtually 
no more space for installation than any standard belt or chain 
drive. It is built in eleven sizes, transmitting from Vg to 15 hp. 
over speed ratios from 2'/4:1 to 4:1, inclusive. 


The complete line of REEvEs Speed Control equipment also 
includes two other basic units, the Variable Speed Transmis- 
sion and the Motodrive, which are offered in the widest 


2. Dise Assembly connects directly to motor 
shaft. Assembly consists of two facing cone-shaped discs— 
one sliding laterally—and compression spring for mounting 
on motor extension shaft. 


selection of designs, sizes, capacities and speed ratios—with 

handwheel, push-button or entirely automatic controls. 
REEVES units have proved their ability to speed production, 

cut cost and increase profit in more than 260,000 widely 


diversified industrial applications . . . are listed as standard 
equipment on over 2,100 different makes of modern machines. 

An experienced REEvEs Speed Control specialist will be 
glad to work with you in selecting the units best suited to your 
needs. Write today, arranging an interview, and ask for the 
comprehensive 114-page catalog M-450A. 


REEVES PULLEY COMPANY e« COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 
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work having a hardness ranging 
up to Rockwell 62 C, these mills, 
in both the straight shank series 
and the taper mount series, are 
especially useful in making 
changes on hardened parts. ....103 


Electric Drill Kit Brought out by 
Portable Electric Tools, Inc. 


Electric Drill Kit 


Portable Electric Tools, Inc., 
255 W. 79th St., Chicago 20, IIl., © 


have just announced a “Hi-Power” 
Model 77 electric drill kit, consist- 
ing of a portable electric drill and 
ten high-speed drills arranged in 
a steel carrying kit. The electric 
drill is equipped with a 1/4-inch 
capacity, 110-volt air-cooled mo- 
tor. The slender body of this new 
2 3/4-pound tool facilitates drill- 
ing in close places. ...........0........ 104 


“Nu-Arc” Arc-Welder 


A “Nu-Arc” alternating-current 
arc-welder of simplified construc- 
tion, which has been completely 


““Nu-Arc” Arc-welder 


228—-MACHINERY, July, 1948 


redesigned to increase operating 
efficiency, has been announced by 
Electric Arc, Inc., 152-162 Jelliff 
Ave., Newark 8, N. J. This port- 
able welder is built for general- 
purpose use in welding shops, in- 
dustrial plants, shipyards, and 
railroad yards. It is a complete 
welding unit of the plug-in type 
designed to provide multiple-stage 
heat ranges and has no moving 


“Rocket Multipress” 


A new “Rocket Multipress” of 
4-ton capacity with speeds three 
times faster than available on 


“Rocket Multipress’’ Developed 
for High-speed Operation 


standard ‘‘Multipress” models, yet 
retaining all the advantages of 
the smooth-operating HydrOilic 
pewer, has been brought out by 
the Denison Engineering Co., 
116@ Dublin Road, Columbus, O. 

major design changes 
—one in the control system, one 
in the operating component, and 
one in the power system—have 
made possible the new high speeds 
of 1100 inches per minute ap- 
proach speed, 450 inches per min- 
ute pressing speed, and 750 inches 
per minute return speed. These 
speeds have been obtained with- 
out sacrificing either the tonnage 
or operating characteristics of 
standard models. 106 


Baker Portable Hydraulic 
Power Unit 


A mobile hydraulic pump and 
tank unit has recently been intro- 
duced by Baker Brothers, Inc., 
1000 Post St., Toledo, Ohio, for 
use with several hydraulic-feed 
units. The unit is attached to the 


Portable Hydraulic Power Unit 
Made by Baker Brothers, Inc. 


eperating cylinder of the ma- 
chines by high-pressure hose lines 
joined with self-sealing couplings 
that permit breaking the line 
without influx of air into the hy- 
draulic system. When service to 
the hydraulic system is necessary, 
a fast change of power units can 
be made by disconnecting the two 
hose lines and connecting a re- 
placement power unit to the ma- 
chine. This hydraulic pump unit 
is provided with a newly devel- 
oped Oilgear variable - delivery 
feed pump of the positive-dis- 
piacement, radial-piston type...107 


Hydraulic Press Adapted for 
Laminating Plastics and Wood 


M. & N. Hydraulic Press 


The M. & N. Machine Tool 
Works, Inc., 157 Orono St., Clif- 
ton, N. J., have developed a new 
hydraulic press that is especially 
adapted for laminating plastics, 
wood, and veneers. These presses 
can be built in any practical size 
or capacity to meet special pro- 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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IN SECONDS, you can reproduce any 
drawing as any one of a variety of Ozalid 
prints. 


You simply select the desired type of 
Ozalid sensitized material . . . place your 
drawing on it .. . and feed into the Ozalid 
machine. 


Thus, every drawing has a future 
which you control. A future which allows 
you to always match the print to the job 
at hand .. . and realize these definite ad- 
vantages in drafting room, shop or office. 


1. WILL COLOR CODING HELP? 


Your drawings can be reproduced with 
black, blue, red or sepia lines on a white 
or tinted background. Thus, you can 
color code prints of different depart- 
ments or operations— speed routing, re- 
duce possibility of error. 


2. PREFER PRINTS ON LIGHT, 


STANDARD, OR HEAVY WEIGHT PAPER?. 


You can make all three types with Ozalid 

. to suit your specific requirements. 
Light or standard weight prints for or- 
dinary use or convenience in filing; heavy 
weight prints for reference charts, man- 
uals, etc. You can even make Ozaprints 
with reproductions on both sides of the 
sheet. 


3. ARE EXTRA MASTERS NEEDED? 


You can make translucent Ozalid Inter- 
mediates directly from your tracings... 
and use these as Masters in your print- 
making. This eliminates wear and tear 
on the original . . . also provides Masters 
for different departments, branches, sub- 
contractors, etc. Ozalid Intermediates 
are actually better to print from than 
original drawings—for they increase line 
densities and can be made on new plastic- 
coated surfaces . . . impervious to stain- 
ing and smudging. 


4, WILL CHANGES OR ADDITIONS 


BE MADE TO ORIGINAL ? 


Valuable drafting time is saved with 
Ozalid. Instead of altering your original 
... you can make your changes or addi- 
tions on a translucent Ozalid print. New 
products—like Ozalid Strip Film—with a 
transparent adhesive base—can be used 
to transfer title blocks or sections from 


one drawing or translucent Master to 
another. 


5. WANT TO COMBINE ONE 


DRAWING WITH ANOTHER ? 


Assume that you wish to show the de- 
tails of two or more drawings on one 
print—here’s how easy it is: Make a 
transparent Ozalid film print of each 
drawing . . . then overlay these on a sheet 
of Ozalid sensitized paper and process. 


You get a composite print —all details 
exactly as you want them. A big advan- 
tage in evaluating floor plans, work lay- 
outs, wiring etc. 


6. WANT TO ELIMINATE 


PRINT REPLACEMENT ? 


If grease and grime are a problem in the 
shop or field, make your work prints on 
durable Ozaplastic, which can be cleaned 
in seconds with a damp cloth. 


ALL OZALID PRINTS PRODUCED 
IN SAME MANNER 


* No tie-ups when you shift from one type of print production to another. Simply 


choose your Ozalid material . . 


. and your Ozalid Streamliner exposes and dry de- 


velops it. Standard work prints are produced in 25 seconds. 


* Your drawings can be up to 42 inches wide, any length. Roll stock or cut sheets 
can be used. (Special machines accommodate 54” wide drawings. ) 


* You—or anyone else—can be the operator. A few hours and you’re an “ 


expert.” 


* See all the Ozalid prints you make from any drawing... and learn full story. 


Mail coupon today. 


@] Z A L I D A Division of General Aniline 
& Film Corp., Johnson City, New York 


Gentlemen: Please send free copy of Ozalid Stream- 
liner booklet containing samples of 10 types of Ozalid 
prints. 


Dept. No. 106 


Position 


Ozalid in Canada—Hughes Owens Co., Ltd., Montreal 
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duction requirements. The 50-ton 
capacity machine shown in the 
illustration has a ram 8 inches in 
diameter, an 8-inch stroke, open- 
ing height of 28 inches, and col- 
umns 2 1/2 inches in diameter. 
The opening capacity from left to 


right is 44 inches, and from front 


to rear, 20 inches. The working 
pressure is 2000 pounds per 
square inch. The machine is 8 
feet high, requires a floor space 
of 56 by 26 inches, and weighs 
2400 pounds. It is driven by a 
108 


Producto Self-Centering 
Shaft Vise 


The Producto Machine Co., 
Bridgeport, Conn., is placing on 
the market a self-centering vise 

“which can be mounted either ver- 
tically or horizontally. It holds 
shafts or spindles from 3/8 inch 
to 3 1/8 inches in diameter in 


Producto Self-centering Shaft Vise 


4 1/4-inch wide jaws for machin- 
ing keyways, slots, or splines. 
The vertical base is 8 by 5 1/2 
inches, and the horizontal base is 
8 by 7 1/2 inches. The maximum 
height, including screw and hand- 
wheel, is about 13 1/2 inches, and 
the weight 80 pounds. .............. 109 


“Nilco” Dial Bore Gage 


The Nilsson Gage Co., Inc., 
Poughkeepsie, N. Y., has brought 
out a “Nilco” dial bore gage de- 
signed for the rapid and accurate 
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Mmeusurement of small internal 
diameters. The dial indicator has 
graduations of 0.0001 inch and a 
total travel of about 0.008 inch. 
Three of these bore gages will 
cover a range of 3/8 to 7/8 inch. 

The gage can be easily set 
with gage-blocks, so that for short 
runs, expensive master rings are 
not necessary: When the range is 
determined, fine adjustments to 
size on the indicator are made 
with a simple key arrangement. 


Nilsson Dial Bore Gage 


After the indicator is set, the 
gage is automatically sealed so it 
cannot be tampered with. ........ 110 


Direct-Reading Micrometer 
Dial for Lathe Cross-Feed 


A “TriSet” direct-reading mi- 
crometer cross-feed dial is a re- 
cent development of the Spring- 
field Machine Tool Co., Springfield, 


“TriSet’’ Direct-reading Micrometer 
Dial Applied to Lathe Cross-feed 


Ohio. This micrometer dial is 
available on all new Springfield 
lathes and can be installed on 
many older models now in use. 
With this new dial, any one of 
three individual direct readings 
can be selected for turning, bor- 
ing, or depth of cut. All three 
readings are combined in the one 
indicator, conveniently located so 
that the desired setting can be 
made quickly, easily, and accu- 
rately. Direct readings in thou- 
sandths of an inch are given 
through individual windows se- 
lected with a knurled ring at the 
front of the housing. ................ 111 


Giant Granite Surface 
Plate and Straightedges 


The largest granite precision 
surface plate made by the Her- 
man Stone Co., 324 Harries Bldg., 
Dayton 2, Ohio, measuring 8 by 
16 feet was recently shipped to 
the plant of the City Auto Stamp- 


Large Granite Surface Plate Made by Herman Stone Co. 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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A four-drawer, Class 6000 
N-C-R Cash Register sur- 
rounded by some of the 
many stampings for this 
and other models. 


How 230 Bliss 
Presses keep busy 
National Cash Register 


Short production runs on literally thousands of different 
sizes and shapes of parts mean frequent die change-over at 
National Cash Register Company’s Dayton plant. Here’s 
where press flexibility, ease of set-up and uniform production 
are “musts” 

That’s why 230 Bliss presses, large and small, are kept 
busy from one end of N-C-R’s production line to the other, 
blanking, drawing and forming the wide variety of stampings 
that go into cash registers, adding and accounting machines. 

“We've had sustained performance with little ‘downtime’ 
over several decades of operation with Bliss presses? says 
National’s press superintendent. “And Bliss has worked with 
us in providing special engineering to solve our stamping prob- 
lems. We like the safety features built into Bliss presses, too? 

This is another case example of why Bliss presses—me- 
chanical or hydraulic—are preferred throughout the pressed- 
metal industry. Besides pioneering in press improvements 
and design, Bliss offers you a fund of engineering knowledge 
—going back over 90 years, all adding up to the fact that 
“Bliss” on your press is more than a name—it’s a guarantee. 

To get the most out of press production, discuss your prob- 
lems with a Bliss engineer. Send for him today. 


E. W. BLISS COMPANY, DETROIT 2, MICHIGAN 


Mechanical and Hydraulic Presses, Rolling Mills, Container Machinery 


Bliss 165-ton double crank press, with a Bliss-Marquette Air Cushion WORKS AT: Toledo, Cleveland, Salem, Ohio; Hastings, Mich.; Englewood, N. J.; 
with locking device in the bed, is used to form cash register cabinets. Derby, England; St. Quen sur Seine, France. SALES OFFICES AT: Detroit, Hastings, 
Marquette Cushions are also installed on the slide for knockout work. Mich.; New York, Rochester, N. Y.; Cleveland, Dayton, Toledo, Sclem, Ohio; Phil- 


adelphia, Pittsburgh, Pa.; Chicago, Ill.; New Haven, Conn.; Windsor, Ont. 


BUILDS MORE’ TYPES AND SIZES/OF 
PRESSES THAN ANY OTHER COMPANY IN THE WORLD 
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New Manual Lincolnweld Cuts Costs 


Makes Welding Easier 


Fig. 1. “Manual Lincolnweld” and 
600-amp. “Shield-Arc” welder. Can 
be used for automatic welding or 
hand welding with coated electrodes. 


Fig. 2. Fillet welding %4” plate with 
a single pass weld. Welding gun con- 
tains sufficient granular flux for 12 
feet or more of continuous welding. 


Fig. 3. Fillet welding %” plate ribs in 
this drum agitator at 450 amps. and 
15 inches per minute with “Manual 
Lincolnweld.” 


By W. R. PERSONS, SALES MANAGER 
THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 1, OHIO 


ASTER welding speeds, deeper penetration and higher 

quality welds are now possible under greatly improved 
operating conditions with the new “Manual Lincolnweld.” 
(Fig. 1). Hidden are welding with granular flux, formerly 
possible only with completely automatic equipment, now 
becomes practical on all types of flat and near-flat work with 
the same ease and flexibility as hand welding with coated 
electrodes. 

Welds produced with the hand welding gun, shown in Fig. 
2, are made under a blanket of granular flux, thereby eliminat- 
ing spatter and producing a smooth and uniform appearance. 
Welding is greatly simplified by automatic feeding of a con- 
tinuous electrode through the granular flux. Proper arc length 
is maintained at all times by presetting the are voltage con- 
trol, which automatically compensates for any are length 
variation in the movement of the welding gun. To weld, the 
operator has only to bring the gun to the joint and with a 
slight scratching motion, start the are. After the weld is com- 
pleted, the gun is taken away, breaking the arc instantly and 
stopping feed of the wire. 


Faster welding speeds are made possible with “Manual 
Lincolnweld’s” ability to use currents up to 600 amps. with 
a 5¢,” diameter electrode . . . a current density 8 to 10 times 
higher than used in any are welding process now in existence. 
The rate of electrode feed, predetermined by the arc voltage 
control of the “Manual Lincolnweld,” varies the electrode 
feed rate from 50 to 360 inches per minute. 


Deeper penetration with higher joint strength, resulting 
from the high intensity currents, permits welding square- 
edged joints without bevelling or special preparation. With 
**Manual Lincolnweld,” a 100% butt weld can be made in 34” 
plate with a single-pass weld from each side. 


Cleaning of spatter, chipping and grinding of slag are elimi- 
nated by the smooth, clean welds. On most welds, the slag 
simply peels away after cooling. Where product appearance is 
important, ““Manual Lincolnweld” is the ideal welder. 


Parts may be machined before welding in many cases. The 
uniform application of heat from a small concentrated arc 
minimizes distortion, eliminating more costly machining of 
completed assemblies. 

Many types of production work can be done more profitably 
with “Manual Lincolnweld.” The welding gun, connected to 
the extremely flexible welding cable, is easily mounted on 
simple, inexpensive fixtures. This low-cost setup with “Man- 
ual Lincolnweld” makes it desirable where fixture expense 
must be kept to a minimum. 


Fig. 4. Mounted on a simple, inexpensive fixture, “Manual 
Lincolnweld” may be used profitably for repetitive production 


work. Job shown is 54" plate butt welded with 550 amps. 
at 12 inches per minute. 


The above is published by LINCOLN ELECTRIC in the interests of progress. For further information on “Manual Lincolnweld.” 


write for Bul. 373. The Lincoln Electric Company, Dept. 47, Cleveland 1, Ohio. 
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Fig. 1. Lord “‘Chan-L-Mount” 
Shock-absorbing Mount 


ing Co., Toledo, Ohio, where it will 
be used for checking stampings 
as long as 144 inches. The plate 
is finished to a tolerance of 0.002 
inch. 

This company is also manufac- 
turing straightedges of granite 
which are available in lengths up 
to 6 feet and which are made to 
an accuracy of 0.0001 inch in 3 
112 


Die with Mirror - finish Bore 
Obtained by Polishing with 
Diamond Compounds 


“Hyprez” Diamond 
Compounds 


“Hyprez” diamond compounds 
are now available from the Engis 
Equipment Co., 431 S. Dearborn 
St., Chicago 5, Ill., for lapping 
and polishing forging and heading 
dies. These compounds rapidly 
remove scratches, nicks, and pits, 
and give a mirror finish, such as 
shown in the bore of the die illus- 
trated. They are suitable for 
polishing dies used for forging 
aluminum, magnesium, brass, 
bronze, and_ steel. ‘“Hyprez” 
diamond compounds are supplied 
in eight different grades of 
diamond powder. 113 


Fig. 2. Heavy-duty “Shockmount”’ 
Mounting 


Lord Shock-Absorbing 


Mounts 


The Lord Mfg. Co., Erte, Pa., has 
brought out three new rubber- 
cushioned mounts designed to 
cover a wide range of machine 
and motor installation require- 
ments. The “Chan -L- Mount,” 
shown in Fig. 1, is 1 1/2 inches 
high and is made in a full range 
of sizes for small and medium- 
weight machines. It is designed 
for use in mounting such equip- 
ment as pumps, air compressors, 
motor generators, air condition- 
ers, and refrigerators. 

The “Shockmount” mounting, 
shown in Fig. 2, with load carry- 
ing capacities up to 7500 pounds, 
is designed to control shock, iso- 
late high-frequency vibration, and 
reduce noise. This compact, easily 
installed mount is only 1 3/16 
inches high. It is made of 3/16- 
inch steel, with an oil-resistant 
synthetic rubber flexing element. 

The “FHP” motor mount, shown 
in Fig. 3, is designed for original 
installation on 1/4- and 1/3-H.P. 
capacitor motors. It is of simple, 
one-piece construction, can be 
quickly slipped into place on the 
motor at the assembly line, and 
can be easily removed when the 


motor requires servicing. The 
mount fits N.E.M.A. standard 
bases, providing the necessary 


Fig. 3. Lord Type FHP Mount 


for Capacitor Motors 


vertical! and horizontal stiffness 
to give the entire assembly the 
required stability. 114 


Fig. 1. Bellows “Controlled- 
Air-Power™” Arbor Press 


“Controlled-Air-Power” 
Arbor Press and 
Air-Hydraulic Vise | 


An arbor press has recently 
been added to the line of “Con- 
trolled-Air-Power” devices manu- 
factured by the Bellows Co., 
Akron, Ohio. The new unit, shown 
in Fig. 1, is suitable for light to 
medium pressing operations, such 
as forming, flaring, stamping, 


Fig. 2. Air-hydraulic Vise Made by Bellows Co. 


To obtain add.tional information on equipment 


described on this page, see lower part of page 234. 
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Maxwell Jig and Fixture Type Recessing Tool 


crimping, and riveting, as well as 
light broaching operations. It is 
powered by a special 5 1/2-inch 
bore air cylinder, develops a 
thrust of approximately twenty 
times the operating airline pres- 
sure, and can be used on any line 
pressure of from 5 to 175 pounds 
per square inch. 

The air-hydraulic vise shown in 
Fig. 2 is another new product of 
this company. It develops a clamp- 
ing pressure 150 times the oper- 
ating airline pressure from any 
line delivering air up to a maxi- 
mum pressure of 125 pounds per 
square inch. The maximum open- 
ing of the jaws is 5 inches....... 115 


Maxwell Recessing Tool 


A new recessing tool, designed 
for precision recessing where the 
tool must be used with jigs or fix- 
tures, is being made by the Max- 
well Co., 420 Broadway, Bedford, 
Ohio. This new ee available 
in three sizes for machining di- 
ameters ranging from 1/2 to 
2 3/16 inches. It is piloted by 
standard bushings and operates 
on any manual or automatic feed 


spindle. The diameter of the re- 
cess is governed by the actuating 
stroke of the tool, which is set by 
adjustment of stop-collar 
when used on a manually fed 
spindle. Radius, multiple-groove, 
and various other types of cutters 
are available for use on this new 
116 


Portable Spot-welder Made by 
Greyhound A.C. Arc Welder 


Corporation 


Greyhound Portable 
Spot-Welder 


A light-weight, portable, self- 
operating spot-welder of new de- 
sign is being manufactured by the 
Greyhound A.C. Arc Welder Cor- 
poration, 606 Johnson Ave., Brook- 
lyn 6, N. Y. The new welder is 
especially adapted for sheet-metal 


shops and for use in truck and 
body repair shops. It will weld 
metal sheets having a combined 
thickness of 1/8 inch. The unit 
is enclosed in an aluminum casing. 
The protruding copper arms are 
available in three lengths, of 6, 
12, and 18 inches. The weight of 
the complete unit is about 23 
117 


Electronic Generator for 
Induction Heating 


The High Frequency Heating 
Co., 143 Glen Park Ave., Gary, 
Ind., has brought out a new gen- 
erator for induction heating on 
production lines. This generator 
is adapted for such operations as 
soldering, brazing, hardening, an- 
nealing, and heating for forging 
small units. The power output is 
1200 watts and the frequency 400 
kilocycles. The generator is 30 


inches wide by 18 inches deep by 
19 inches high, and weighs 270 
118 


Electronic Power Generator Made 
by High Frequency Heating Co. 


To Obtain ‘Additional Information on Shop Equipment 


Which of the new .or improved equipment described in this section is likely to prove advan- 
tageous in your shop? To obtain additional information or catalogues about such equipment, 
fill in below the identifying number found at the end of each description—or write directly . 
to the manufacturer, mentioning machine as described in July, 1948, MACHINERY. 


No. No. No. 


No. No. No. No. 


No. No. No. 


Fill in your name and address on blank below. Detach and mail within three months 
of the date of this issue to MACHINERY, 148 Lafayette Street, New York 13, N. Y. 


4 
: [This service is for those in charge of shop and engineering work in manufacturing plants.) 
; 
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RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies, Fill in on Form at Bottom of Page 240 the 
Identifying Number at End of Descriptive Paragraph, or Write 
Directly to Manufacturer, Mentioning Catalogue Described in the 


Horizontal Boring, Drilling, 
and Milling Machines 


GIDDINGS & LEWIS MACHINE 
TOOL Co., Fond du Lac, Wis. Cat- 
alogue entitled “Machining and 
Repairing Diesel Engines with 
Giddings & Lewis Horizontal Bor- 
ing, Drilling, and Milling Ma- 
chines,” containing a series of 
case histories showing the sav- 
ings resulting from the use of 
these machines on the class of 
work mentioned. 1 


Lubrication Service Handbook 


LUBRIPLATE DIVISION OF FISKE 
BROTHERS REFINING Co., Newark 
5, N. J. Service Handbook, en- 
titled “The Lubriplate Film,” con- 
taining twenty-seven pages of 
data on Lubriplate lubricants, in- 
cluding characteristics and recom- 
mended applications for various 
operating conditions and different 
2 


Serrated-Blade and Carbide- 
Tipped Reamers 

PRATT & WHITNEY DIVISION 
NILES-BEMENT-POND Co., West 
Hartford 1, Conn. Circular 507, 
giving sizes and prices of “Cam- 
lock” adjustable shell reamers 
with serrated blades. Circular 508, 
describing ‘“Camlock” carbide- 
tipped high-speed steel chucking 
3 


Tool and Die Accessories 


STANDARD MACHINERY Co., 1541 
Elmwood Ave., Providence 7, R. I. 
Bulletin giving list prices and 
sizes covering the company’s line 
of tool and die accessories, includ- 
ing socket cap- and set-screws, 
pressure-pad stripper and knock- 
out springs, and hardened and 
ground dowel-pins. 4 
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Heat-Treated Carbon- 
Manganese Bar Steel 


JOSEPH T. RYERSON & SON, 
INc., Box 8000-A, Chicago 80, IIl. 
Circular describing mechanical 
properties, hardness, machinabil- 
ity, and applications of a heat- 
treated carbon-manganese hot- 
rolled bar steel known by the 
trade name “Ry-Ax.” 5 


Hydraulic Presses 


M. & N. MACHINE TOOL WoRKS, 
INC., 157 Orono St., Clifton, N. J. 
Catalogue illustrating and de- 
scribing the M. & N. line of hy- 
draulic presses, designed to suit 
a wide range of applications. Sev- 
eral new models are described and 
hydraulic capacity tables are in- 
6 


Meehanite Design Data 


MEEHANITE METAL CORPORA- 
TION, Pershing Square Bldg., New 
Rochelle, N. Y. Bulletin entitled 
“How to Use Meehanite Design 
Data,” supplementing Bulletin 26 
(previously issued), containing 
formulas for computing maximum 
stresses and deflection in circular 
7 


Stainless-Steel Fabricated 
Parts 


STORTS WELDING Co., INC., 42 
Stone St., Meriden, Conn. Cir- 
cular illustrating and describing 
various fabricated welded parts 
produced to specifications from 
stainless steel, Monel metal, and 
other corrosion and heat resisting 


Corrosion Preventives 

R. M. HOLLINGSHEAD CORPORA- 
TION, AVIATION CHEMICALS DIVI- 
SION, Camden, N. J. Circular list- 


ing various types of corrosion 
preventives—their United States 
Government designations, charac- 
teristics, uses, methods of appli- 
cation, and protection require- 


Self-Centering Drill Press 
Turret 


HoweE & FANT, INC., Depart- 
ment 11R, 521 Flaxhill Road, 
South Norwalk, Conn. Bulletin 
488, descriptive of the “Lign-O- 
Matic” self-centering turret for 
drilling machines. Includes oper- 
ating instructions and specifica- 
10 


Spray Welding Equipment 
WALL COLMONOY CORPORATION, 
19345 John R St., Detroit 3, Mich. 
Wall chart describing the “Spray- 
welder” for applying Colmonoy 
hard-facing alloys in powdered 
form; also lists different types of 
Colmonoy alloys and methods of 
applying on various classes of 


Tungsten-Carbide Tools 
and Tips 

METAL CARBIDES CORPORATION, 
Youngstown 5, Ohio. Catalogue 
4&-T, covering Talide tungsten- 
carbide tools and tips. The new 
standard identification numbers 
recently adopted by the carbide 
industry are included. ................ 12 


Industrial Applications 
of Vacuum 


SPENCER TURBINE Co., Hart- 
ford 6, Conn. Bulletin 144, de- 
scribing more than 130 different 
applications of vacuum in indus- 
try for removing liquids, gases, 
and dust, and for the rapid con- 
veying of materials. .................. 13 
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THE 


MACHINE 
TOOL COMPANY 


@ In developing the new Sidney Lathe 
particular attention has been given to the 
controls both as to convenience of location 
and as to manipulation. 


The new controls are exceptionally easy to 
shift and the use of the single dial for 
Sidney’s 32 spindle speeds can be quickly 
pre-selected by the operator. Also the com- 
plete range of feeds and leads are readily 


accessible by means of dial on the front of 
the gear box. 


Apron controls have also been simplified and 
control for both longitudinal and cross feed 
is through independent clutch levers which 
actuate positive serrated jaw plates and is 
sential ith an over-load safety feature. 


Thus the new Sidney provides greater ease of 
operation—saves operator’s time—and enables 
you to get greater production at lower costs. 


Write for complete details. 


\ 
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Wet Abrasive Cutting 
Machines 


ANDREW C. CAMPBELL DIVISION, 
AMERICAN CHAIN & CABLE Co., 
INC., Bridgeport 2, Conn. Cat- 
alogue DH-30, descriptive of the 
company’s new Model 223 low- 
cost wet abrasive cutting ma- 


Self-Adhesive Cellophane 
Tape 

TOPFLIGHT TAPE Co., York, Pa. 
Booklet describing Topflight tape 
—a self-adhesive cellophane tape 
—and its application in retail 
packaging and labelling of articles 
by manufacturers, distributors, 
15 


Instrument for Testing 
Welds in Thin Sheet 


SPERRY PRODUCTS, INC., 1505 
Willow Ave., Hoboken, N. J. Sales 
Data Sheet 3021, describing the 
testing of welds in plate, thin 
sheet, and other sections by the 
use of the Sperry supersonic re- 
16 


High-Speed Cameras for 
Industrial Use 


EASTMAN KopAK Co., Roches- 
ter 4, N. Y. Booklet entitled 
“Magnifying Time,” describing 
the use of the Kodak high-speed 
camera in industry for analyzing 
motion too fast for study by the 
17 


Hole-Punching Units 


WALES-STRIPPIT CORPORATION, 
North Tonawanda, N. Y. Pam- 
phlet entitled “The Growth of an 
Idea that has Revolutionized Tool- 
ing Practice,” illustrating and de- 
scribing the evolution of Wales 
hole-punching and notching equip- 

18 


V-Belt Drives 


CONGRESS DRIVES DIVISION, 
TANN CORPORATION, 3750 East 
Outer Drive, Detroit 12, Mich. 
Circular giving specifications for 
Congress drives with quick- 
detachable, heavy-duty sheaves 
and multi-vee belts. .................... 19 


High-Speed Steel Boring 
and Threading Tools 


BokuM Co., 14775 Wilde- 
mere, Detroit 21, Mich. Catalogue 
1139-6, descriptive of three styles 
of high-speed steel boring, facing, 
and internal threading tools made 
by this company. ...................0008 20 


Microsphere Bearings for 
Grinding-Wheel Spindles 


LANDIS TooL Co., Waynesboro, 
Pa. Catalogue illustrating and 
describing the basic features and 
advantages of the “Microsphere” 
wheel-spindle bearing used on the 
company’s precision grinders....21 


Stainless-Steel Plates 


ALLEGHENY LUDLUM STEEL 
CORPORATION, Pittsburgh 22, Pa. 
Booklet containing information on 
the selection and fabrication of 
solid stainless-steel and stainless- 
clad plates, including size, thick- 
ness, and weight data. .............. 22 


Arc-Welding Electrodes 


AIR REDUCTION SALES Co., 60 E. 
42nd St., New York 17, N. Y. 
Pocket Guide to Airco arc-welding 
electrodes, containing helpful data 
regarding factors to be considered 
when choosing an electrode for a 
23 


Pressure Plugs 


STANDARD PRESSED STEEL Co., 
Box 22, Jenkintown, Pa. Circular 
700, describing the construction 
of the “Unbrako” pressure plugs 
designed to reduce or eliminate 
leakage in water, steam, air and 
hydraulic pressure systems. ...... 24 


“Ni-Hard” Castings 
INTERNATIONAL NICKEL Co., 
INc., 67 Wall St., New York 5, 
N. Y. “Buyers’ Guide for Ni- 
Hard Castings,” listing the loca- 
tions of authorized producers of 
“Ni-Hard” — a_ nickel-chromium 
white-alloy cast iron. ................ 25 


Malleable Fittings for 
Brazed Joints 


STANLEY G. FuLacG & Co., INC., 
1421 Chestnut St., Philadelphia 2, 
Pa. Catalogue containing de- 
scriptive data and list prices cov- 
ering Flagg threadless malleable 
fittings for brazed joints. ........ 26 


Induction Heating Equipment 

ALLIS-CHALMERS MF6. Co., Mil- 
waukee 1, Wis. Bulletin 15B6430A, 
describing the features of Allis- 
Chalmers induction heaters, made 
in sizes from 1 to 100 kilowatts, 
and describing their application 
on a variety of work. ................ 27 


Cut-Off Machine 


Fox GRINDERS, INC., Oliver 
Bldg., Pittsburgh 22, Pa. Leaflet 
descriptive of the new Fox swing- 


frame cut-off machine designed 
for removing sprues and risers 
from bronze, aluminum, and iron 
28 


Welding Equipment in 
Sheet-Metal Shops 


PROGRESSIVE WELDER Co., 3050 
E. Outer Drive, Detroit 12, Mich. 
Bulletin 1001, showing typical 
parts fabricated in sheet-metal 
contract shops by the use of re- 
sistance welding equipment....... 29 


Drafting Machines 


EMMERT MFG. Co., Waynes- 
boro 2, Pa. Bulletin 6-48, describ- 
ing the outstanding features of 
Emmert drafting machines, de- 
signed to reduce fatigue of the 
draftsman and increase speed and 


Pipe and Tube Cut-Off 
Machines 


CONTINENTAL MACHINE CO., 
1952 Maud Ave., Chicago 14, IIl. 
Circulars giving the specifica- 
tions, prices, and production rate 
for Steen high-speed pipe and 
tube cut-off machines. ................ 31 


Speed Lathes 


SCHAUER MACHINE Co., Cincin- 
nati, Ohio. Catalogue 480, con- 
taining 32 pages of data on the 
Schauer complete line of speed 
lathes designed for secondary fin- 
ishing operations on small metal 
and plastic parts. 32 


Standardized Drill Jigs 


ACME-DANNEMAN CO.,_INC., 
203 Lafayette St., New York 12, 
N. Y. Catalogue 49, covering the 
Esco line of standardized drill 
jigs, including engineering data 
of use to the tool engineer and 
33 


Punch Presses 


DIAMOND MACHINE TOOL Co., 
3429 E. Olympic Blvd., Los An- 
geles 23, Calif. Catalogue giving 
complete specifications and tech- 
nical engineering data on Dia- 
mond open-back inclinable punch 
34 


Carbide Tools 


NATIONAL TOOL SALVAGE Co., 
6511 Epworth Blvd., Detroit 10, 
Mich. Circular announcing a new 
line of standard carbide tools, in- 
cluding core drills, reamers, twist 
drills, slotting cutters, and end- 
35 
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Speed Selector of 
Infinite Ratio 


SPEED SELECTOR, INC., 118 Noble 
Court, Cleveland 13, Ohio. Bulle- 
tin SS 12, illustrating and de- 
scribing a new 5-H.P. variable 
V-belt planetary speed selector 
with infinite ratio and stepless 
36 


Electrofluid Drive 


LINK-BELT Co., Chicago, Il. 
Bulletin 2085A, containing com- 
plete information on the construc- 
tion and application of the Link- 
Relt “Electrofluid” drive, a mo- 
torized hydraulic unit. .............. 37 


End-Mills 


BROWN & SHARPE MFG. Co., 
Providence 1, R. I. Pamphlet con- 
taining tabulated data on the 
B&S line of spiral end-mills 
made in sizes and styles to meet 
all requirements. 38 


Midget Milling Cutters 
SEVERANCE TOOL INDUSTRIES, 
INc., 686 Iowa Ave., Saginaw, 
Mich. Folder containing de- 
scriptive data, including prices, 
on Midget high-speed steel and 
cemented-carbide mills. ............ 39 


Sanding Tools 


STERLING TooL Propucts Co., 
1340 N. Milwaukee Ave., Chicago 
22, Ill. Circular covering the ap- 
plications and operation of Ster- 
ling portable electric sanders and 
portable air-driven sanders....... 40 


Melting Furnaces 


SKLENAR FURNACE & MFs. Co., 
38 Memorial Drive, Cambridge 


42, Mass. Circular describing the 
functions and scope of the Sklenar 
improved type reverberatory melt- 
41 


Keyway Broaches 

EAST SHORE MACHINE PRODUCTS 
Co., 835 E. 140th St., Cleveland 
10, Ohio. Bulletin 11, illustrating 
and describing the Glenny adjust- 
able expansion push-broaches for 
machining keyways. 42 


Lubricating Oils 

SuN O1L Co., 1608 Walnut St., 
Philadelphia 3, Pa. Booklet de- 
scribing the characteristics and 
applications of Sunvis 900 lubri- 


Tool Steel Selector Chart 
CARPENTER STEEL Co., 105 W. 
Bern St., Reading, Pa. Wall chart 
of Carpenter matched tool steels 
for reference in picking the right 
tool steel for each job. .............. 44 


Overload Release Clutch 
CARLYLE JOHNSON MACHINE 
Co., Manchester, Conn. Bulletin 
illustrating and describing the 
Maxitorg, a new automatic over- 
load release clutch. .................... 45 


Resistance Welding Machines 

TAYLOR-WINFIELD CORPORATION, 
Warren, Ohio. Bulletin 10-813, 
describing the outstanding fea- 
tures of the Taylor-Winfield Tri- 
Phase resistance welders. .......... 46 


Air Motors 


BELLOWS .Co., Akron, Ohio. Bul- 
letin BM20, describing the vari- 
ous types and sizes of Bellows 
non-rotating air motors. ............ 47 


Hydraulic Machinery 

R. D. Woop Co., Philadelphia, 
Pa. Circular illustrating typical 
examples of the Wood line of hy- 
draulic machinery and equipment 
for the steel industry. .............. 48 


Fixture Fittings 

WEST PoINT Co., 19627 
Merriman Court, Farmington, 
Mich. Bulletin P2, listing almost 
four hundred different precision 
fixture parts and fittings. .......... 49 


Syncrogear Motors 

U. S. ELECTRICAL Motors, INC., 
200 E. Slauson Ave., Los Angeles 
54, Calif. Catalogue illustrating 
the design features of U. S. Syn- 
50 


Titan Alloy Bars 


TITAN METAL Co., Belle- 
fonte, Pa. Folder giving specifi- 
cations on rectangular and square 
bars made from eight different 
51 


Polishing Wheels 

DIVINE BROTHERS Co., 200 Sew- 
ard Ave., Utica 1, N. Y. Leaflet 
giving specifications on sheepskin 
polishing disks and wheels. ...... 52 


Electric Laboratory Kiln 
PERENY EQUIPMENT Co., 893 
Chambers Road, Columbus 8, 
Ohio. Circular describing the new 
Pereco electric laboratory kiln...53 


Conveyor Chains 

BLACK CHAIN Co., 1400 E. 
222nd St., Cleveland 17, Ohio. Cir- 
cular describing special-purpose 
Conveyor Chains. 54 


To Obtain Copies of New Trade Literature 


listed in this section (without charge or obligation), fill in below the publications wanted, 
using the identifying number at the end of each descriptive paragraph; detach and 
mail within three months of the date of this issue (July, 1948) to MACHINERY, 
148 Lafayette Street, New York 13, N. Y. 
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Carbide Tools — Wet or Dry? 


One of the most important 
factors in the successful use of 
carbide tools is the method of 
grinding. Since 1928, when car- 
bides were introduced to Amer- 
ican industry as a cutting tool, 
numerous machines, abrasive 
wheels, coolants, and methods of 
grinding have been advocated. 
Since differences of opinion do 
exist on grinding procedure, the 
recommendations of over forty 
prominent carbide tool users and 
machinery, carbide, and abrasive 
manufacturers, were obtained 
by MACHINERY’S editorial staff. 
They are presented in the ar- 
ticle “Sharpening Carbide 
Tools,” the first installment of 
which (there are three) appears 
on page 145 of this number. 


Shades of Our Machine 
Tool Fathers 


We are glad that we are not 
standing in the boots of our ad- 
vertising manager who needs 
must accept eyebrow-raising copy 
from advertisers and then won- 
der about its reception. We refer 
specifically to two recent adver- 
tisements in MACHINERY: (1) 
The talked about “Would You 
Hire This Zulu Girl to Run a 
Lathe?” (February, page 130); 
and (2) “Many Sunlamp Makers 
are ‘Seeing the Light’” (April, 
page 46). The first advertise- 
ment shows a native girl dressed 
up in a few beads, belts, and a 
smile; while the second depicts 
a vivacious model receiving a 
sunlamp treatment, the pose 
reminiscent of baby-on-a-bear- 
rug days, withal less revealing. 
Now we are not complaining— 
fact is, we enjoyed meeting up 


with them in our pages, but we 
are perturbed about the future. 
When we study a machine’s sell- 
ing points in the advertising 
pages, shall we be distracted by 
the gorgeous curves not of the 
machine but of the model who 
beckons us to read about the ma- 
chine? It is all right as far as 
we personally are concerned, 
copywriters, but don’t blame us 
if our readers order blondes in- 
stead of borers. 


The Editor's Reward 


An editor stood at the pearly 
gate 

His face was worn and old, 

He meekly asked the man of fate 

Admission to the fold. 


“What have you done,” St. Peter 
asked, 

“To gain admission here?” 

“I ran a magazine on earth 

For many a weary year.” 


The gate swung open sharply 
then 

As Peter touched a bell, 

“Come in,” he said, “and grab a 
harp; 

You’ve had your share of hell!” 


Bouquets to Award Winning 
Advertisers 


The Associated Business Pap- 
ers conducts an annual adver- 
tising competition of which the 
purpose is to inspire advertisers 
to do a more effective job in 
business papers and _ thereby 
reap a bigger return on their 
investment. This year forty-two 
awards were presented to all 
fields represented by the busi- 
ness press, including seven sterl- 
ing silver plaques and thirty-five 
certificates of merit. 


Congratulations are in order 
to the following concerns in the 
list of award winners which 
manufacture equipment for the 
metal-working industry: 

General Electric Co. 
The International Nickel Co., 

Inc. 

The Monarch Machine Tool Co. 
Morse Twist Drill & Machine Co. 
The Timken Roller Bearing Co. 
Waldes Kohinoor, Inc. 

Warner & Swasey Co. 
American Steel & Wire Co. 
Bulldog Electric Products Co. 
Elastic Stop Nut Corporation of 

America 
Robins Conveyor Division, 

Hewitt-Robins Inc. 

Tri-Clover Machine Co. 


Atomic-to-Peace Subscriber 


A new subscriber, in giving 
our field representative his order 
for MACHINERY, told the repre- 
sentative that during the last 
war he was in charge of 2000 
men in the machine shop at Oak 
Ridge, Tenn., working on the 
atomic bomb. His affiliation now 
is with a company in Rochester 
at 118 Shady Way. The soothing 
address possibly attracted his 
attention. 


Censorship 


On this page appears a poem 
containing a swear word, a puny 
one admittedly, but probably the 
first to find its way into the edi- 
torial pages of MACHINERY. Com- 
ing as a complete surprise to our 
proofreader, it brought forth the 
notation in the margin “heck?” 
Whether he was reprimanding 
or spoofing us we are not sure, 
but, heck, that would spoil our 
rhyme. 
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Bliss Modernizes Toledo Plant 


The E. W. Bliss Co., Detroit, 
Mich., recently held an “Open 
House” at the Toledo, Ohio, works 
of the company to celebrate the 
completion of a $1,250,000 mod- 
ernization program, undertaken 
with the aim of equipping the 
Toledo Works with heavy machine 
tools and foundry equipment. The 
large turret lathes, planers, bor- 
ing mills, and gear-cutting equip- 
ment installed in recent months 
alone represent an investment of 
approximately $900,000, and are 
expected to add materially to the 
plant production capacity. 

In addition, new sand condi- 
tioners, sand slingers, oil-heated 
ccre ovens, and a cupola have been 
installed in the foundry and will 
increase the capacity by approxi- 
mately 25 per cent. An improved 
flow of materials from the foun- 


dry through the various machin- 
ing departments to the assembly 
and shipping departments has 
been achieved by a rearrangement 
of equipment. In the foundry, 
test bars of metal are subjected 
te physical and chemical tests de- 
signed by the Meehanite Metal 
Corporation to control the prop- 
erties of each casting. 

The plant expansion at Toledo 
is part of a company-wide pro- 
gram recently undertaken. New 
equipment programs similar to 
that just completed at the Toledo 
plant have also been carried out 
at the company’s plants in Salem, 
Ohio, and Hastings, Mich. The 
Bliss Tool Division is known lo- 
cally as the Toledo Machine & 
Tool Co., under which name it op- 
erated for many years prior to its 
consolidation with Bliss. 


Safety Guide 


The U. S. Department of Labor 
has published a pamphlet entitled 
“Butch Learned the Hard Way,” 
prepared as a safety guide for 
workers in all types of industrial 
plants. Among the subjects dealt 
with are protective clothing; use 
of machine guards; cleaning up 
chips and oil that might cause 
accidents; reporting defective 
equipment promptly; eliminating 
horseplay while on the job; and 
seeking first aid for all kinds of 
injuries—even minor ones. 

A limited supply of free copies 
is obtainable from the Bureau of 
Labor Standards, U. S. Depart- 
ment of Labor, Washington 25, 
D.C.; quantities can be purchased 
at 10 cents each from the Super- 
intendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. 


Marshall M. Smith, President 
of the E. W. Bliss Co., and 
William E. Paris, Vice-presi- 
dent and Director of Opera- 
tions of the Willys Overland 
Motors, Observe the 
Turning of a Large Press 
Crankshaft during a Recent 
“Open House” at the Bliss 
Modernized Plant in Toledo 


Inc., 


Carpenter Tool Steels Painted in Different Colors 


To give tool and die steel users 
a quick and positive method of 
identifying steels of different 
grades, the entire surfaces of all 
matched tool and die steel bars 
made by the Carpenter Steel Co., 
Reading, Pa., are now painted in 
distinctive colors. Twelve differ- 
ent colors are used to identify 
steels in the air-hardening, oil- 
hardening, water-hardening, and 
red-hard matched sets. 

In the past, even though bars 
were plainly labeled and painted 
on each end, there were many 
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cases of lost identity when both 
ends of the bars were cut off. 
Complete painting of the steel 
makes identification sure at all 
times, eliminates confusion in 
stocking, and simplifies the tak- 
ing of inventories. 


Nearly fifty different kinds of 
steel are used in today’s automo- 
biles. A typical car weighing 
3300 pounds contains approxi- 
mately 2500 pounds of steel. 


Fair Basis of Wage Payment 


The fundamental difficulty with 
the present almost universal ap- 
proach to labor-management rela- 
tions is the fact that labor is paid 
on the wrong basis. Wages gen- 
erally are paid for the presence 
of the worker in the plant instead 
of for the work that he does... 
Obviously, there is only one thing 
for which anyone should be paid, 
and that is for what he produces 
—not for the length of time he 
puts in.—J. F. Lincoln, President, 
Lincoln Electric Co., Cleveland, 
Ohio 
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KENNAMETAL Developments 


in Mechanically-Held Tooling 
for Better Production at Less Cost 


Kennametal mechanically-held tools are outstanding in their 
performance, and in the savings they effect, because: 
THEY ELIMINATE THERMAL STRAINS 

The inherent strength of Kennametal is more fully utilized. 
Harder grades can be used on heavy jobs at coarser feeds. 
THEY SIMPLIFY TOOL SETTING 

Tips can be repositioned, or replaced, without disturbing the 
tool holder. 
THEY REDUCE GRINDING COSTS 

Procedure is simpler and less frequently required. No steel 
needs to be ground—only the carbide. Indexing feature of 
Kennamatic and Kendex tools provides multiple cutting edges 
between regrinds. 
THEY LOWER INVENTORY 

Fewer tools are required to float a specific job, and only tips or 
inserts need to be stocked. 
THEY INCREASE MACHINE PRODUCTIVITY 


Down time is minimized because fewer tool changes and 
adjustments are required. 


Our field representatives are fully equipped to help you apply 
this advanced tooling technique for better production at less cost. 
Ask them to demonstrate. 


The tools illustrated are made in both hands, in various sizes, 


Kendex Style 11PKD with Kennametal tips suitable for machining steel, cast iron, 


and non-ferrous alloys. 


“Universal” 
Face 
Kennamill Kennamill 


Planer Tool Style 11 PH | Planer Tool Style 9PH | Planer Tool Style 59PM 
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California, Washington, 
and Colorado 


SUPERWELD CORPORATION is a new 
concern organized ‘to engage in the 
electric copper brazing of steel, local- 
ized heat silver brazing, bright an- 
nealing, and the manufacture of spe- 
cialized metal products. The company 
has purchased the equipment and 
leased the factory of WARNER WELDED 
Propucts, 708 Hawthorne St., Glen- 
dale 4, Calif. Water T. WELLs, 
chairman of the board of directors 
of the Lane-Wells Co., is president 
and general manager of the new 
company, and Roserr E. Jonss, for- 
merly with the Ray Control Division, 
is vice-president. 


HANNIFIN CorPORATION, 1101 S. Kil- 
bourn Ave., Chicago, Ill., announces 
the appointment of the Jack J. Kor- 
BERG Co., 1305 Dexter Ave., Seattle 9, 
Wash., as representative for the 
Hannifin line of hydraulic and pneu- 
matic power and production equip- 
ment in the states of Washington, 
Oregon, and Idaho. 


Grorrroy Co., Denver 6, Colo., has 
been appointed exclusive representa- 
tive in Colorado, Utah, and Wyoming 
for the HANSON-WHITNEY MACHINE 
Co., of Hartford, Conn. 


Illinois 


EUGENE W. FULLER has been elected 
vice-president of Shakeproof, Inc., 
Division of Illinois Tool Works, Chi- 


Eugene W. Fuller, Newly 
Elected Vice-president of 
Shakeproof, Inc. 
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(Left) George Squibb, Who Succeeds Leon Caplen (Right) 
as Chief Engineer of the Detroit Broach Co. 


cago, Ill. He will direct the manu- 
facturing and sales activities of the 
Shakeproof Division, which produces 
fastening devices for the automotive, 
electrical appliance, radio, and other 
industries. 


Haroitp H. Martin and Curis Wac- 
NER have joined the sales staff of the 
Sapphire Products Division of the 
Elgin National Watch Co., Elgin, Il. 
Mr. Martin will be district repre- 
sentative for the state of Wisconsin, 
and Mr. Wagner will represent the 
company in southern California. 


RussELL J. NADHERNY has been 
elected executive vice-president and 
director of engineering and produc- 
tion for Barnes & Reinecke, Inc., 
Chicago, Ill. He previously held the 
position of chief engineer. 


Indiana 


EHLERS, a general foreman at 
the Whiting refinery of the Standard 
Oil Co. (Indiana), Whiting, Ind., re- 
cently celebrated the conclusion of 
fifty years of service with the com- 
pany. In honor of the occasion, Dr. 
M. G. Paulus, vice-president in 
charge of manufacturing, presented 
Mr. Ehlers with a gold watch. Only 
fourteen years old when he started 
to work, Mr. Ehlers will retire on a 
company annuity on August 20 (this 
year), when he becomes sixty-five 
years old. Forty-five of Mr. Ehlers’ 
fifty years of service have been spent 
in the machine shop. He became a 
general foreman in 1928. 


WILLIAM W. CRISWELL, JR., has 
been appointed sales representative, 
with offices in New York City, for 
the American Wheelabrator & Equip- 
ment Corporation, Mishawaka, Ind. 


Rosert N. GRIFFITH has been ap- 
pointed manager of the Indianapolis, 
Ind., district sales office of the Ber- 
ger Mfg. Division, Republic Steel 
Corporation, Canton, Ohio. 


Michigan and Wisconsin 


Epwin A. Myprs has been trans- 
ferred to the mechanical develop- 
ment and engineering department of 
the Dow Chemical Co., Midland, 
Mich., where he assumes the duties 
of research and development engi- 
neer. EmMmir W. ArcHER has also 
been made a research and develop- 
ment engineer in the magnesium 
laboratory of the company. 


GeorcE Squiss has been appointed 
chief engineer of the Detroit Broach 
Co., Detroit, Mich., to take the place 
of Lron CApLEN, who has resigned 
after holding the position for thir- 
teen years. Mr. Caplen will continue 
to serve the company as consulting 
engineer. Mr. Squibb has specialized 
in broaching for the last ten years. 


Tocco Division oF OHIO CRANK- 
SHAFT Co., Cleveland, Ohio, has an- 
nounced the opening of a new office 
in Detroit, Mich., under the direction 
of W. K. Grnman. The Detroit office 
will provide complete engineering, 
sales, and service facilities covering 
all phases of induction heating. 
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Sharpening Carbide Tools 


Recommended Methods and Equipment, Based on a 


Comprehensive Survey of Manufacturers and Users 
of Carbide Tools, Grinding Machines, and Abrasive 
Wheels — First of Three Articles 


By CHARLES H. WICK 


« “ ARBIDE tools, because of their hardness, 
low heat conductivity, lack of ductility, 
‘and tendency to crumble at the cutting 
edges, require special grinding wheels and meth- 
ods of sharpening. Steel cutting grades of car- 
bide expand only about half as fast as steel when 
heated. Consequently, when a carbide-tipped 
tool is being ground, if the steel shank is heated 


as much as or more than the carbide tip, severe 


strains will be set up in the tool. It has been 
estimated by tool manufacturers that about 
50 to 80 per cent of carbide tool failures are 
directly traceable to faulty grinding, either in 
the methods used or in the choice of grinding 
wheel. Inconsistent cutter performance and vary- 
ing life between sharpenings are other evidences 
of the need for an efficient method of grinding 
carbide tools. 
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The following recommendations, based on an 
industry-wide survey, are believed to offer the 
most economical methods of consistently procur- 
ing clean, sharp cutting edges and fine finishes 
en carbide tools. Modifications, of course, have 
to be made to suit the variations in grinding 
machines used, tool size, carbide tip size, tool 
angles, and operators’ technique. 


Machines Employed for Grinding Carbides 


Although carbide tools are often ground on 
conventional double-end grinding machines, there 
are many machines on the market that are espe- 
cially designed for sharpening carbide tools accu- 


SHARPENING 


Fig. 1. A Cam-plate Mount- 
ed on the Lower Face of 
the Movable Tool-holder 
Controls the Angle or Con- 
tour Ground on the Tool 


rately, rapidly, and economically. Some means 
should be provided on the machine for accurately 
controlling the cutting angles formed on the tool 
instead of leaving this important matter to the 
judgment of the operator. In off-hand grinding, 
the machine should be equipped with an ample 
size tilting table that can be set at various angles 
by means of an easily read, graduated quadrant. 
Such a table should be capable of being moved 
in or out to compensate for wheel wear. A pro- 
tractor type work-holder or universal vise can 
be used on a fixed tool-rest table to insure the 
production of accurate tool angles. 

Spindles for carbide-tool grinders should be 
maintained in a rigid condition, free from 
vibration, end play, or run-out, to prevent rapid, 
uneven wear of the grinding wheel and improper 
grinding of the carbide. Means for reversing 
the direction of wheel rotation to take care of 
both right- and left-hand tools with the same 
cup-wheel is a desirable feature. 

One type of special carbide grinding machine 
avoids “hollow” grinding or under-cutting with 
a straight wheel by what is called “line contact 
grinding.” This is achieved by moving the tool 
up and down in a straight line tangent to the 
periphery of the wheel. Another type of special 
carbide grinder, the Norton “Bura-Way,” is pro- 
vided with a cam stop underneath the wheel. 
Thus, by mounting a cam-plate on the movable 
tool-holder, Fig. 1, and keeping the cam in con- 
tact with the stop during the grinding operation, 


Fig. 2. Special Grinder for Sharpening 
the Face, Periphery, and Corners of Face 
Milling Cutters in One Setting 
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CARBIDE TOOLS 


accurate angles or contours can be 
produced on the tool. 

The Ingersoll grinder, Fig. 2, is 
especially designed for grinding the 
face, periphery, and corners of face 
milling cutters in a single setting. 
A micrometer-adjusted, hardened- 
steel finger (Fig. 3) is employed to 
guide the wheel along the edge of 
the tooth being sharpened. 

An enlargement of both grinding 
wheel and tool on the viewing screen 
of a Sheffield “‘Visual-form” grinder 
(Fig. 4) or of a Cincinnati Projecto- 
| form grinder (Fig. 5) facilitates 

grinding, and such machines are 
sometimes used for sharpening spe- 
cial carbide form tools. Shaping or 
contour dressing of the wheel is 
minimized, even when _ grinding 
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complicated forms. The tool to be Fig. 3. Close-up View of the Grinder Seen 
ground does not have to be reposi- in Fig. 2, Showing the Micrometer-adjusted 
tioned after the original set-up, Finger that Guides the Grinding Wheel 
since the work-head itself can be 
adjusted. 
With the Oliver automatic face- 
mill grinder, Fig. 6, it is only neces- 
sary to clamp the cutter on a face- Fig. 4. Enlarged Views of Both Grinding 
plate. The machine automatically Wheel and Tool being Ground Facilitate 
goes through the operations of in- Control of the Sharpening Operation 


dexing and grinding each tooth in 
succession until the cutter is com- 
pletely sharpened. The shape of the 
tooth is determined by means of a 
hardened cam. 


When to Sharpen Carbide Tools 


Carbide tools should be sharpened 
as soen as they become slightly dull 
and before the cutting edges start to 
break down or crumble and the 
faces begin to pit. Slight dullness 
can often be detected by a decrease 
in the cutting rate or frequent in- 
spection. However, the surest method 
of preventing excessive dullness is 
to remove the tools from the ma- 
chines after a certain number of 
hours of operation or after they 
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have cut a fixed amount of work. Such a criterion 
of the time or amount of production per grind 
can be based on the productivity of the tool 
gained by operating experience on a given ma- 
chine for a certain class of work. The total time 
spent in regrinding slightly dull cutters is less 
than that required for very dull cutters, even 
though the operations are more frequent. 

Carbide tools that have become only slightly 
dull can be resharpened more quickly, with a 
minimum of labor cost, wheel wear, and loss of 
costly carbide. Usually, only a few thousandths 
of an inch need be ground from a slightly dull 
carbide tool to obtain a clean, sharp cutting edge 
and eliminate cratering or abrasions. 

It is the consensus of opinion among the com- 
panies surveyed that carbide tools should be 
removed from operation before more than 0.005 
inch has to be ground from any face of the tool 
during sharpening. In any case, sharpening 
should not require the removal of more than 
0.010 inch of carbide. If more than this must 
be removed, the tool has either been used too 
long or the cutting conditions are not correct. 

Allowing carbide tools to operate until they 
become too dull consumes increasingly more 
horsepower for operating the machine tool, pro- 
duces inaccuracies and an inferior finish on the 
work, requires more time for sharpening, and 
causes rapid deterioration of the tool, often re- 
sulting in tool failure due to increased pressure 
and friction between the tool and work. Also, 
the more carbide that has to be removed during 
sharpening, the more danger there is of gener- 
ating heat and forming cracks. 

Grinding cost is generally considered to be 
proportionate to the amount of stock removed. 
Although the wear of silicon-carbide grinding 
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EQUIPMENT 


Fig. 5. Extremely Accu- 
rate Profiles Can _ be 
Ground Quickly by Di- 
rect Comparison of an 
Enlarged Image of the 
Work with a Drawing 


wheels used in sharpening carbides is almost 
fifty times as great (in volume) as that of alu- 
rinum-oxide wheels employed in grinding high- 
speed steel, the grinding wheel cost per unit of 
work turned out with carbide tools is generally 
lower because of the longer life of these tools 
between sharpenings. 


Selecting the Proper Grinding Wheel 


Silicon-carbide wheels are recommended for 
rough-grinding carbide tools, and diamond 
wheels for finish-grinding them, Silicon carbide 
is the most economical abrasive for removing 
relatively large amounts of carbide, and hence is 
preferred for rough-grinding these tools. Some 
users even prefer silicon-carbide grinding wheels 
tor finish-grinding carbide—usually for sharp- 
ening tools used in the rough-machining of steel 
forgings or castings. One advantage of this type 
wheel is the ease with which its form can be 
changed or maintained by dressing in grinding 
carbide form tools. 

When it is necessary to rough-grind both 
steel and carbide simultaneously, it is almost 
mandatory to use a silicon-carbide wheel, since 
a diamond wheel will load rapidly when used to 
grind the soft steel shank of the tool. Aluminum- 
oxide wheels should never be used to grind car- 
bide, but they are sometimes employed when 
sharpening carbide tools to rough-grind the 
clearance angles on the steel shank or to hog-off 
the shank in case of a broken tip. 

Diamond-impregnated grinding wheels are 
employed by the majority of companies for fin- 
ish-grinding carbide tools because of their high 
cutting rate and slow wear, which tends to offset 
their higher initial cost. In many cases, diamond 
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wheels actually cost less per tool grind. Also, 
their clean, fast cutting action generates prac- 
tically no heat, thus minimizing the danger of 
cracking the carbide. Grinding with a diamond 
wheel eliminates, in most cases, the need for a 
separate lapping operation. 

Small quantities of steel can be removed by 
means of a diamond wheel without loading the 
wheel rapidly ; however, this practice is not rec- 
ommended. Since diamond wheels hold their 
size better than silicon-carbide wheels, they are 
decided time-savers in grinding multiple-point 
tools, such as milling cutters, reamers, or 
broaches. Sparking rarely occurs when grinding 
carbides with diamond wheels, and the operator 
must, therefore, skillfully employ his sense of 
hearing and feeling in determining proper 
grinding conditions. 

An automatic tool grinder, Fig. 7, made by 
the Ex-Cell-O Corporation, employs a 10-inch 
diameter silicon-carbide wheel conceniric with a 
6-inch diameter diamond wheel. Two independent 
universal tool-holding fixtures are provided on 
the machine. An automatic cycle carries the tool 
to either of the grinding wheels, grinds it on the 
oscillating spindle for a predetermined length 
of time, and then returns it to the loading 
position. 

Two diamond wheels are used on the Covel 
universal tool and cutter grinder shown in Fig. 8. 
One wheel is mounted at each end of the spindle. 
After rough-grinding with one 
wheel, the spindle and head assem- 
bly is swiveled through an angle 
of 180 degrees to present the finish- 
grinding wheel to the work. The 
spindle driving motor is reversible, 
so that both wheels can be rotated 
in the same direction relative to the 
carbide milling cutter. 

Silicon-carbide grinding wheels 
having a medium grain size of 60, 
a relatively soft grade of vitrified 
bond (H or I), and an open struc- 
ture of 7 or 8 are preferred by most 


Fig. 6. Face-mill Teeth are Auto- 
matically Indexed and Ground on 
This Machine. The Tooth Shape is 
Controlled by Interchangeable Cams 
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users for rough-grinding carbide tools. The soft 
open-structure wheels with a stock removal rate 
that is small in proportion to the wheel loss are 
recommended to insure a constant, rapid break- 
clown and automatic resharpening of the wheel. 
This self-sharpening action, wherein abrasive 
grains are removed as they become dull, is neces- 
sary to prevent glazing of the wheel, which 
would cause localized heating and cracking of 
the carbide. Silicon-carbide abrasive grains hav- 
ing a characteristic green color are preferred by 
most users. However, dark gray or gray-black 
wheels are sometimes employed. 

For finish-grinding carbides with silicon-car- 
bide wheels, a finer grain size, of from 80 to 120, 
and a slightly harder grade of vitrified bond (I 
or J) are suggested. The exact grain size or 
strength of bond to be used depends on the grade 
of carbide to be ground and the nature of the 
grinding operation. Hard wheels are false econ- 
omy, constituting one of the principal causes of 
overheating and resulting in damaged tools. A 
more open structure is desirable for general off- 
hand and machine grinding, and a close struc- 
ture, with maximum grain exposure, when main- 
tenance of wheel shape is a factor, as in narrow 
grooving with thin wheels. More care is re- 
quired to prevent overheating when using a 
dense wheel. 

Silicon-carbide wheels should be dressed fre- 
quently to prevent glazing and keep the wheels 
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EQUIPMENT FOR SHARPENING 


sharp and free cutting. A roughly dressed wheel 
—not out of true or merely bumpy—cuts faster 
and cooler then a smooth wheel, thus minimizing 
the danger of injuring the carbide by localized 
heating. A spur-wheel star dresser is preferred 
to an abrasive stick or diamond dresser for pro- 
during an open wheel face with the silicon- 
carbide crystals exposed. 

A large, narrow, and straight silicon-carbide 
grinding wheel is desirable for sharpening oper- 
ations performed on the periphery of the wheel. 
Wheel diameters up to 20 inches and not less 
than 6 inches in diameter are preferred to min- 
imize under-cutting. A 20-degree bevel flaring 
cup-wheel is desirable for side grinding with 
silicon-carbide abrasive. Crowning of straight 
wheels and the merits of both peripheral and 
side grinding will be described in a subsequent 
article of this series. 


Type of Diamond Wheel to be Used 


Detailed specifications for diamond-impreg- 
nated grinding wheels to be used for sharpening 
carbide tools are not so easily formulated as for 
silicon-carbide wheels. Diamond grit sizes being 
used by various plants for the finish-sharpening 
of carbide tools were found to vary from 80 to 
500, depending on the finish required on the tool. 
The coarser grits—up to 150—have a faster cut- 


ting rate, and are generally preferred for rapid 
off-hand grinding of tools used in rough-machin- 
ing operations. A 220-grit diamond wheel is 
most generally employed for tools used in finish- 
machining operations. Finer grit wheels are 
required on only a small percentage of carbide 
cutting tools for obtaining an extra fine or mir- 
ror finish on precision boring tools and similar 
work. Grinding with diamond wheels of such 
fine grit is often referred to as “lapping.” True 
lapping of carbide tools will be described in a 
subsequent installment of this article. 

Diamond wheels are available with metal, 
resinoid, or vitrified bond. A metal bond offers 
the advantages of long life and resistance to 
grooving and rounding of corners. It is preferred 
by some users for off-hand sharpening of single- 
point tools. Pressure of the tool on the wheel 
should be increased when using a metal-bonded 
wheel because light pressures will cause glazing. 
Another advantage of this type wheel is that it 
can be operated dry without affecting the bond 
or life of the wheel. Also, metal-bonded diamond 
wheels seldom require dressing—except when 
they are improperly used to grind steel. 

Resinoid-bonded wheels have an exceptionally 
fast, cool cutting action, and are preferred by 
most users for machine sharpening of multi- 
tooth cutters, reamers, and similar tools, and for 
grinding chip-breakers in single-point tools. 
When used for off-hand grinding, 
care must be taken not to groove 
the wheel. 

Vitrified -bond diamond wheels 
are most commonly used by the 
companies surveyed for general- 
purpose off-hand sharpening of car- 
bide tools. Such a bond combines 
the fast cutting qualities of a resin- 
oid bond with resistance to wear 
closely approximating that of the 
metal bond. The positive adhesion 
of this type of bond permits the dia- 
mond particles to protrude higher 
above the face of the bond, thus per- 


Fig. 7. Carbide-tipped Single-point 

Tools Can be Ground in an Automatic 

Cycle on This Machine. Coolant has 
been Shut off to Show the Tools 
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CARBIDE TOOLS 


Fig. 8. Two Diamond 

Wheels, One on Each 

End of the Spindle, are 

Employed on This Ma- 

chine to Permit Rough- 

and Finish-grinding in 
One Set-up 


mitting a sharp cutting action and insuring long 
life. A diamond wheel with a vitrified bond is 
particularly saited for reconditioning excessively 
dull or chipped single-point tools. The porous 
structure of this bond promotes faster and cooler 
cutting. 

The diamond concentration designation indi- 
cates the relative amount of diamond (by carat 
weight) in a wheel. A high concentration of 
100 is recommended for machine grinding with 
metal- or vitrified-bond wheels up to the 220-grit 
size. Concentrations of less than 100, particularly 
in wheels of relatively coarse grit, usually cause 
the wheel to wear too fast to be economical. 
However, a medium concentration of 50 is some- 
times desirable for resinoid-bonded diamond 
wheels in the finer grit sizes of 220 to 500, espe- 
cially when such wheels are used for off-hand 
grinding, because better finishes can be obtained 
with only a slight sacrifice in the stock removal 
rate. A low concentration of 25 is sometimes 
used for off-hand grinding with resinoid-bonded 
cup-wheels in grit sizes of 100 to 150. 

The grade of hardness of diamond wheel to be 
used in sharpening carbide tools depends upon 
the grade of carbide to be ground and the type 
and shape of grinding wheel. Standard grades 
are H, J, and L for resinoid-bonded diamond 
wheels; N for metal-bonded wheels; and J, L, 
N, and P for vitrified-bonded wheels. The radial 
depth of the diamond-impregnated section of the 
wheel usually varies from 1/32 to 1/4 inch, de- 
pending on the wheel size and type of bond. 
Greater diamond depths are generally more 
economical. 

Glaze can be removed from resinoid-bonded 
diamond wheels by scrubbing the face of the 
wheel lightly with lump pumice. Metal- or vitri- 
fied-bonded diamond wheels should be dressed 
sparingly with a silicon-carbide abrasive stick 
of fine grain size, medium grade, and vitrified 


bond. The dressing of a diamond wheel should 
always be started at the high spot on the wheel— 
usually the center—since starting the dressing 
operation from the side may shatter the wheel. 

To true or straighten the flat grinding face of 
a cup- or dish-shaped diamond wheel, the wheel 
should be removed from the machine and rubbed 
by hand in circular motions on a flat iron or 
glass plate sprinkled with 150- or 180-grain 
silicon-carbide abrasive. Diamond dust is not 
recommended, since it dulls the wheel too rap- 
idly. Vitrified-bonded diamond wheels may also 
be trued by grinding on a cylindrical grinder or 
with a toolpost grinder mounted on the table of 
a chip-breaker grinder that is equipped with a 
silicon-carbide vitrified wheel of medium grit 
size (60) and medium grade. The diamond wheel 
should be rotated slowly—between 100 and 400 
R.P.M.—and the silicon-carbide wheel at a nor- 
mal speed, but in the opposite direction at the 
point of contact, with spindles parallel. The depth 
of cut should not exceed 0.001 inch per pass. 

Diamond grinding wheels should be perma- 
nently mounted on wheel collets. Cup-wheels 
should be tested with a dial indicator for face 
run-out, and straight wheels for peripheral run- 
out, maintaining a maximum run-out of 0.00025 
inch by scraping the back of the hub of the cup- 
wheel or by shifting the straight wheel radially 
on its collet. The bores of straight wheels are 
generally made about 0.005 inch over size for 
this purpose. 

A straight diamond wheel 6 inches in diam- 
eter by 1/2 inch wide is satisfactory for most 


sharpening operations performed on the periph- 


ery of the wheel. For side grinding, a cup- or 
dish-shaped wheel 3 1/2 inches in diameter, with 
a cutting face not less than 1/16 inch nor more 
than 1/8 inch wide, is generally satisfactory. A 
diamond depth of 1/8 inch below the surface 
of the wheel is considered economical. 
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HE accurate reproduction of parts hav- 
ing a complex contour has generally re- 
quired the services of a skilled operator. 
Now, however, such intricately shaped parts are 
being duplicated in multiple at high production 
rates on four-spindle automatic profiling ma- 
chines made by the Cincinnati Milling Machine 
Co., Cincinnati, Ohio. A few of the outstanding 
operations performed on these machines are here 
described. 
The completely automatic cycle, which is a 
feature of this method of reproduction, is con- 


Fig. 1. Mounting Pads 
on Cast-aluminum Air- 
craft-engine Distributor 
Housings are Automatic- 
ally Profile-milled in 
This Set-up at the Rate 
of Thirty-two per Hour 


trolled by a hydraulic, 360-degree tracer mech- 
anism and a templet. Identical work is per- 
tormed at each of the four stations, but the oper- 
ation is controlled at a single point with only one 
master. 

Mounting pads on cast-aluminum aircraft- 
engine distributor housings are profile-milled at | 
the rate of thirty-two per hour in the set-up , 
shown in Fig. 1. Four fixtures and a templet, 
seen at the right, are mounted on the table of 
the four-spindle automatic profiling machine. 

The work is centrally located by a ground cir- 


Fig. 2. The Complex Contour Formed by Lugs around the Periphery 
of the Knuckle-pin Locking Plates is Profile-milled in This Set-up 
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Fig. 3. Notches in the 


Multiple-Spindle Machines 


Thrust Plates for Air- 

plane-propeller Distrib- 

utor Valves are Profile- 

milled by Rotating the 

Fixtures to the Right 
and Left 


cular pad that closely fits the bore of the part. 
Angular location is accomplished by placing a 
hollow arm of the part over a stud in the outer 
right-hand corner of the fixture. 

The aluminum castings are clamped by turn- 
ing the star knobs at the top of the fixtures. 
This actuates hinged arms that have equalizing 
clamps pinned to their inner ends. Two-fiuted, 
carbide-tipped end-mills, 1 1/4 inches in diam- 
eter and with a 0.040-inch radius, are rotated at 
900 R.P.M. and fed at 22 inches per minute on 
the work. 

The entire contour of knuckle-pin locking 
plates, such as seen on the table of the machine 
in Fig. 2, is profile-milled at the rate of more 
than eight per hour. The forged steel plates are 
positioned over a center locator and clamped by 
a top plate having a hinged C-washer. Hinged 
locators on the front of the fixtures are used 


Fig. 4. Forged Alumi- 

num Pistons are Profile- 

milled at the Rate of 110 

per Hour with Formed 

Milling Cutters Fed at 

the Rate of 12 Inches 
per Minute 
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te position the work while the clamping nut is 
being tightened. This insures that the stock re- 
moval will be equalized on the lugs of the plate. 

Dimensions of the locking plate contour are 
maintained within plus or minus 0.003 inch. The 
high-speed steel end-mills, 1/2 inch in diameter, 
are rotated at 365 R.P.M. and fed at the rate of 
2.6 inches per minute. A good commercial finish 
is imparted to the plate. The cutters can be 
rapidly and accurately positioned with relation 
to the work oy the six-position turret stop shown 
on the spindle carrier. 

Three separate operations on conventional 
type milling machines were previously required 
to mill notches in distributor-valve thrust plates 
for aircraft propellers. Now they are profile- 
milled in one set-up, seen in Fig. 3, at the rate 
cf twenty per hour. The machine is equipped 
with a hydraulic motor, shown at the right-hand 


end of the table, to rotate the circular fixtures 
in either direction. 

The thrust plates, made from Aeronautical 
Material Specification 6415 steel, are located on 
their inner bores and flange faces. Clamping is 
accomplished with U-washers and plates bolted 
to the front of the fixtures. Radial location is 
by means of retractable, spring-loaded plungers 
which enter holes that have been drilled and 
reamed in the thin shells of the parts. 

The spindle carrier is lowered until the 9/16- 
inch diameter two-fluted end-mills are in the cut- 
ting position, and fed until the tracer finger 
comes in contact with the inner face of the 
clamping plate on the profile templet. One notch 
is then profile-milled at a cutting speed of 45 
surface feet per minute, with a feed of 3 1/8 
inches per minute. After completing a notch, 
the feed is increased by hand to rapidly advance 
the tracer finger and cutting tools to the next 
slot. The fixtures are automatically rotated first 
to the right, then to the left, and then to the 
right again to obtain the reverse-cut notches. 

Excess metal is milled from the bosses on the 
inside of forged aluminum pistons on the four- 
spindle automatic profiling machine shown in 


Fig. 5. Contour Faces 
and Flat Surfaces of 
Forged Steel Nozzles 
are Rough- and Finish- 
milled on This Machine 


Fig. 4. Formed milling cutters, 1 3/4 inches in 
diameter and having eight teeth, are rotated at 
1545 R.P.M. and fed at 12 inches per minute. A 
production of 110 pieces per hour is obtained. 
The work is located by spring-loaded dummy 
pins which enter the wrist-pin holes. 

Two diameters are provided on the tracer 
finger of the machine shown in Fig. 5, to permit 
both rough- and finish-milling of the periphery 
and top of the tongue and the face of the flange 
on forged steel nozzles. A 1/16 inch depth of 
cut is made in the roughing operation, with the 
2-inch diameter shell end-mills rotated at a cut- 
ting speed of 65 surface feet per minute and fed 
at the rate of 2 1/2 inches per minute. The pro- 
duction is about 8 1/2 nozzles per hour. 

Spring slots of intermediate drive gears are 
rough and finish profile-milled in the set-up seen 
in Fig. 6. The gears are made from Aeronautical 
Material Specification 6294 steel. End-mills, 
5/8 inch in diameter, are revolved at a cutting 
speed of 50 surface feet per minute for both 
roughing and finishing operations. The tools are 
fed at the rate of 3 inches per minute for rough- 
ing and 4 inches per minute for finishing. About 
sixteen gears are produced per hour. 


Fig. 6. A Double-diam- 
eter Tracer Finger Per- 
mits Rough- and Finish- 
milling of the Spring 
Slots in These Gears 
with Only One Templet 
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Why Dies Fail 


By C. A. BRENNER 
General Tool Division 


General Electric Co., Fort Wayne, Ind. 


Effects of Poor Design, Bad Operating Techniques, and 
Improper Maintenance on Die Life, and Suggestions for 
Eliminating the Common Causes of Die Failure 


sk: reasons given for die failure usually 

are so broad and specific information is 

so lacking that it is often not clear what 
can be done to eliminate breakage. While poor 
design, bad operating technique, and improper 
maintenance generally are recognized as three 
of the most frequent causes of die failure, there 
are many phases of each that have an important 
bearing on the life of a die. 

For example, closely allied with the design of 
punches and dies are the materials used in their 
construction and the methods by which they are 
heat-treated. Production requirements, the ma- 
terial to be punched, and the design of the prod- 
uct govern the type of metal and the hardness 
that is best suited for the punch and die sections. 
High-carbon high-chrome steel or high-speed 
steel is extensively used in blanking dies for 
producing laminations, and to a considerable 
extent in progressive piercing and blanking dies. 
When these metals are used for solid, com- 
pound dies or for dies that have a wide variation 
in width, the die should be given an interrupted 
quench to minimize distortion during the heat- 
treating operation. 

Furthermore, since high-carbon, high-chrome 
steel is generally susceptible to skin decarburiza- 
tion and since it is impossible to finish form- 
grind a solid die, the elimination of surface soft- 
ness is essential. This is accomplished by flash- 
quenching the die in warm oil for a few seconds, 


after which the die is permitted to cool in air. 
This double draw is necessary to complete the 
transformation of austenite to martensite. Also, 
sectional ground dies often are given a final 
draw after the form-grinding operation to re- 
duce strains and prevent cracking. The skillful 
application of each of these procedures governs 
the die life that will be obtained. 

An illustration of a typical die on which heat- 
treating techniques can mean so much in ulti- 
mate endurance is shown in Fig. 1. This is a 
progressive die for blanking, embossing, form- 
ing, and cutting off clips, and is the type of die 
that should be made solid, because of the num- 
ber of possible breakage points, the large number 
of punches used, and the complexity of the 
shapes produced. It is absolutely essential that 
there be no distortion and that no decarburiza- 
tion occur on the surfaces. 


Rigidity of Punch and Die 


Another factor that often causes die failure 
ig insufficient die rigidity. Dies should be de- 
signed (1) so that the punch and die parts are 
held securely in position, if the unit is of sec- 
tional design; and (2) so that there is no mis- 
alignment on the press due to distortion of the 
die-block. 

Over-all strains during the punching opera- 
tion exert themselves in numerous directions and 


Fig. 1. This Progressive 


Die for Blanking, Em- 
bossing, Forming, and 
Cutting Off Clips is 
Made Solid because of 
the Number of Punches 
Used and the Complexity 
of the Shape. Holes A 
are 3/4-inch Deep Clear- 


ance Holes, B is a Soft- 
plug Hole Used for 
Doweling, and C and 
D are Embossing Spots 
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necessitate a substantial backing, particularly in 
a sectional die. The design of the die, of course, 
will govern the structure and the size of the 
sections. When the sections are small, the hous- 
ing around these die parts must be the equiv- 
alent in strength of a solid die, in order to keep 
them from moving. In this connection, the 
slightest failure in retaining accuracy of dimen- 
sions and press fits in finished die parts will 
defeat the most substantial assembly and will 
permit movement. Shifting during the punching 
operation will result in die failure. 

Fig. 2 shows a progressive, sectional type, 
lamination die, with segments supported by a 
bull ring and solid housing. In this design, the 
failure possibilities previously discussed are in 
large part eliminated. Another method of secur- 
ing rigidity is by means of a ground taper on the 
outside diameter of the segments which can be 
mated with a tapered shrink ring located in a 
solid die-block. 

Substantial structure is just as essential in the 
design and assembly of the punch. As shown in 
Fig. 3, frail punches should always be supported 
by means of guide bushings in the stripper to 
eliminate weaving or shifting during punching 
operations. 

While it is generally considered that guide 
pins are used primarily for set-up purposes and 
that a punch press should retain the alignment 
of a punch and die once it is locked in the press, 
lack of attention to maintenance of the equip- 
ment, expansion and contraction due to tem- 


T MAY CAUSE DIE FAILURE 


perature variations, and other factors will re- 
flect themselves in the life of the die. 

Various types of guide pins are available com- 
mercially. However, the proper application is 
dependent upon the number of strokes per min- 
ute at which the press will operate and the 
length of the ram stroke. If the stroke of the 
press is short enough to permit the guide pins 
to remain in constant contact with the bushings 
in the punch-holder on the moving ram, these 
bushings can be so designed as to hold a supply 
of oil that will continuously lubricate the guide 
pins, thereby reducing friction and wear, and 
permitting a closer fit. How these oil reservoirs 
can be cut into the bushings is shown in Fig. 4. 


Effect of Production Techniques 


The material to be punched and the method 
of feeding it into the die (whether by manual 
or mechanical means) together with the clean- 
liness of the die, are points to which considera- 
tion must be given in evaluating the life of a 
punch and die. Many production materials, be- 
cause of the very nature of their own analyses, 
produce an abrasive action that has a detri- 
mental effect on the wearing qualities of the die 
material. One of these is silicon steel, which is 
widely used in the electrical industry because of 
its magnetic qualities. However, in many cases, 
the cleanliness of the die and the product mate- 
rial has more effect on the amount of die wear 
than does the composition of the punched metal. 


MATERIAL 
TRAVEL 


BOLSTER PLATE 


} PUNCH PLATE 4 


|| BUSHING STRIPPER 
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Fig. 2. (Left) Movement of the Segments of 
This Progressive, Sectional Type, Lamination 
Die during the Punching Operation is Elimi- 
nated by a Bull Ring and a Solid Housing 
Fig. 3. (Above) Punches Should be Supported 


by Means of Guide Bushings in the Stripper 
Plate to Eliminate Weaving or Shifting 
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Fig. 4. If the Stroke of 


the Press is Short Enough PUNCH HOLDER, 8 


RAM TRAVEL - 


so that the Guide Pins 


Always Remain in Con- 


tact with Bushings A in dh Ar--- 
the Punch-holder, an 


Oil-groove B Can be Cut oes 


— — 


aN 
31 


in the Bushings to Pro- 
vide Constant Lubrica- 
tion to the Guide Pins 


and Thus Reduce Wear 


In feeding the material into the press by 
means of mechanically operated rolls connected 
to unrolling devices for large coils of stock, mis- 
punchings frequently occur if the feeding de- 
vices are not synchronized with the action of 
the press. This causes damage to punches and 
dies through chipping, dulling, and uneven pres- 
sures, all of which result in fatigue of the die 
and ultimate cracking. Many types of mechan- 
ical devices can be used in feeding blanks, strips, 
or roll material into dies, but unless steps are 
taken to eliminate the possibility of imperfect 
action in punching the stock and removing the 
punchings, die failure is certain to result. One 
common method of reducing this trouble is to 
incorporate a micro-switch and locating pin on 
the die or press to stop the operation in case the 
blank should be improperly seated in the die. 


Sectioning of Dies Minimizes Design and 
Maintenance Problems 


Sectional punches and dies have eliminated 
many of the difficulties due to variations in 
relief, clearances, and alignment, and thereby 
have reduced plugging and much of the die fail- 
ure attributable to it. In this day of universal 
machines, especially in the field of grinding 
equipment, the trend in the design of punches 
and dies is more and more in the direction of 
completely ground parts. Lamination dies par- 
ticularly come under this category of sectional, 
ground structures, which include those of the 
compound, repunch, and progressive types. 

By the use of various microscopic form grind- 
ers and crush form grinders, die segments with 
accurate relief can be produced. The punches, 


Fig. 5. A Die such as 
Shown Here Should not 
be Made Solid, because 


it is Difficult to File for 
Relief, Shape, and Ac- 
curate Size. Holes A 
are Pilot-pin Holes, B 
are Dowel-pin Holes, 
and C are Bushings. All 
_ Holes in the Die-block 
are Through Holes 
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being ground in similar equipment, match in 
shape and accuracy the die parts to which they 
ultimately will be assembled. Grinding machines 
developed for accurate indexing permit finishing 
punch-plates and strippers that align the punch 
and die sections, thus assuring uniform clear- 
ance between the punch and die walls. 

Sectioning of the die also provides for easier 
maintenance. In the past, die failures frequently 
resulted because the designer did not consider 
this factor. A typical example of such a die is 
shown in Fig. 5. In this progressive, double- 
blank, solid die, it is difficult for the operator to 
file for relief, shape, and accurate size. There 
are numerous weak sections, and it is an ex- 
tremely expensive die to maintain. A variation 
exists in the location of pilot-pin holes, and a 
short die life will probably result because of the 
close tolerance on the square holes. 

Fig. 6 shows how the same die could have been 
designed to reduce the possibility of failure. This 
progressive, double-blank, sectional die is simple 
to grind to size and shape, but still is of sturdy 
construction. Accuracy in spacing is provided 
by grinding the sections from the pilot-pin holes, 
and greater die life generally will result from 


this uniformity in dimensions. Maintenance 
costs will be normal or light, and the tolerance 
on the square holes can easily be maintained by 
replacing insert E. 

While considering maintenance, it is well to 
remember that die sharpening can be one of 
those sources of trouble that frequently result 
in reduced die life. The ultimate breakdown of 
4a punch and die can often be attributed to the 
lack of skill used in sharpening it. If improper 
technique is used in sharpening, burning and 
chilling of the surface will result. This may 
cause minute cracks in the surface, and, fre- 
quently, large flakes to break from the punch or 
die. Surface cracking brought about by improper 
grinding causes other complications that result 
in the complete loss of the punch or die, or both. 
The compound lamination die illustrated in 
Fig. 7 shows a number of minute cracks that are 
the direct result of improper sharpening. If not 
detected in time, complete failure will result. 
Modern inspection methods will do much toward 
detecting such surface abuse. 

Also, it is of prime importance that the die be 
sharpened as soon as it begins to become dull, 
and that it not be allowed to lose its edge so much 


Fig. 6. This Sectional 
Die, Designed to Produce 
the Same Punching as 
the Die Seen in Fig. 5, 
Will Have a Longer Life 
because it is Easier to 
Grind. Tolerances on 
the Square Holes Can be ~ 
Maintained by Replacing 
‘the Insert E, on which 
All Relief is Ground. 
Holes F are_ Pilot-pin 
Holes. All the Holes in = 


the ‘Die Sections are 
Through Holes’ 
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Fig. 7. Improper Grinding Techniques often © 
Result in Surface Cracking and May Eventu- 
ally Lead to a Severe Fracture 


that it shears. Sharpening at this stage not 
only takes longer but requires great skill so 
as not to chip or break the die. 

Often overlooked in the mechanical fail- 
ure of a punch and die is the amount of 
material that is removed from the punch 
and die in the surface grinding operation. 
Usually, a specified amount of metal is re- 
moved, but this is poor practice since varia- 
tions occur in the production run that 
create a greater or lesser amount of dull- 
ing. A good safety measure is to check the 
edges of the punch and die with a glass, in 
order to determine whether or not all dull- 
ness has been ground away. 

There are several other mechanical fac- 
tors that contribute to die failure. These 
include improper support of the die on the 
press bolster, the removal of an insufficient 
amount of surface material from the raw 
alloy steel in the machining stage of the 
punch and die parts, and the elimination or 
reduction of punch-plate structure in the 
fabrication of the punch press. In spite of 
all these factors, there is another that is 
distinctively apart from the mechanical 
side, and which contributes as much, or 
more, to die failure—or to averting it—as any 
of those points considered purely mechanical. 
This is the human factor. 

The human factor is such an important one 
that proper emphasis on it, from the very first 
placing of an order until the part is removed 
from the press, will not only decrease die failure, 
but will pay dividends in reduced investment and 
maintenance. Proper evaluation of this factor 


FRACTURE 


consists basically in the training of personnel 
at all stages in an understanding of the de- 
sign and handling of dies and punches for most 
efficient use. Constant emphasis on the point 
that every person has a direct influence upon the 
effectiveness and life of the die can do as much 
as anything else to help in the attainment of the 
one hundred per cent utilization that is the goal 
of all die work. 
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World's Largest Mecha 


UTOMOBILE crankshaft forgings will be 
produced at high manufacturing rates in a 
huge Maxipres recently built by the National 
Machinery Co., Tiffin, Ohio. This machine, which 
is believed to be the world’s largest mechanical 
forging press, has a weight of 800 tons (1,600,000 
pounds). It is an addition to the line of high- 
speed forging presses built by the concern, which 
previously included machines weighing from 
9 1/2 to 400 tons. The latest press operates at 
a speed of forty strokes per minute. 

This Maxipres is over 33 feet in height, and to 
facilitate installation, was assembled in a hori- 
zontal position. The bed frame consists of four 
steel castings, the largest of which weighs 
237,000 pounds. These castings are rigidly held 
together by seven heavy preloaded tie-rods. Each 
of the 32-foot long vertical tie-rods weighs 
50,000 pounds, and each of the tie-rod nuts 
weighs 4640 pounds. The forged alloy-steel 
eccentric shaft weighs 58,100 pounds and is 
nearly 19 feet in length. Fig. 2 shows a view 
of the over-arm heading slide, which is 16 feet 
in height and weighs 120,000 pounds. 

In addition to automobile crankshafts, this 
press is adaptable to the forging of large parts 
for railroad, oil-field, earth-moving, and mining 
equipment of a size heretofore not within the 
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capacity of mechanical forging presses. 
strength and rigidity of the press are such that 
work can be held to unusually close tolerances 


and produced with minimum flash. 


Fig. 1. (Left) General View 
of the Huge Maxipres, which 
Weighs 1,600,000 Pounds and 
was Assembled in a Horizontal 
Position, as Shown, to Facilitate 
Installation 


Fig. 2. (Above) Over-arm Head- 

ing Slide of the Huge Maxipres, 

which is 16 Feet in Height and 
Weighs 120,000 Pounds 
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Bien growing scarcity of skilled tool- 
makers, diemakers, and machinists 
resulting from lack of adequate appren- 
tice training in the various branches of 
the metal-working industry is a cause of 
deep concern to industrial management. 
Some executives feel strongly that the 
reduced man-hour productivity prevailing 
in most shops is due to an appreciable 
degree to the limited supply of skilled 
craftsmen. In years gone by, the propor- 
tion of skilled men to ordinary machine 
operators in every machine shop was 
much larger than it is today. There was 
always a reservoir of skilled men from 
which management could draw a supply 
of foremen, set-up men, and maintenance 
supervisors. 


Recognizing the serious effect of the 
present dearth of skilled mechanics in the 
metal-working industry on the vitally im- 
portant matter of national security, the 
Government, through the United States 
Department of Labor, is sponsoring an 
apprenticeship program for the entire 
metal-working industry. A committee has 
been formed to carry out this broad-scope 
undertaking, which is composed of repre- 
sentatives of national organizations of 
labor and management and engineering 
societies. Cooperating closely with this 
committee are representatives of the 
Bureau of Apprenticeship in the Labor 
Department. 


Progress has already been made in the 
development of a program that will insure 
an adequate supply of journeymen ma- 
chinists, toolmakers, and diemakers of 
high quality in the years ahead. Under 
the proposed program, apprentices will be 
sure that, regardless of the area or in- 
dustrial plant in which they serve their 
time, they will be qualified for a journey- 
manship in any plant in the country when 
they have completed their courses. Ap- 
prenticeship training on a basis that is fair 
to all concerned is the objective. 


In time of war, it is the nation which 
is strong industrially that wins the con- 
flict, because it is industry that keeps the 
fighting forces supplied with the necessary 
equipment. Full-fledged mechanics, there- 
fore, rank next in importance to the fight- 
ing men. That is why the Government is 
especially interested in apprentice train- 
ing. It goes without saying that this 
apprenticeship program will be of equal 
value to our peacetime economy. 


One of the gratifying aspects of the 
set-up of this national apprenticeship pro- 
gram is the active participation by both 
labor and management in a problem com- 
mon to both. It is to be hoped that the 
cordial relations established by working 
together on this plan will lead to a more 
rational approach to the problems that 
too frequently lead to industrial strife. 


EDITOR 
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ONING tools can be either of floating 
H or rigid design. Floating type tools, 
which are used with rigid work-holding 
fixtures, are provided with two universal joints 
to compensate for minor misalignment of spindle 
and work. This permits the honing tool to cen- 
ter itself on the neutral axis of the bore being 
honed. Rigid tools, which are not provided with 
universal joints, must be used with floating fix- 
tures to permit alignment between tool and 
work. 

The abrasive stones of the honing tool can be 
cemented into metal shells, which are clamped 
into stone-holders, or they can be cemented di- 
rectly into the stone-holders. Usually, three or 
more of these relatively long and narrow stones 
are equally spaced around the periphery of the 
tool. The holders afford rigidity and transmit 
the expanding pressure to the abrasive stones. 
In certain designs of honing tools, intermediate 
expanders are provided between the _ stone- 
holders and the cone. 

The cone acts as a wedge to force the holders 
and stones out radially from the center of the 
tool with a pressure that is constant and equal 
in all directions. Expansion pressure, or move- 
ment of the cone, can be attained mechanically, 
hydraulically, or by spring pressure. 

A common type of spring-expanded tool is the 
three-finger automatic tool shown at A in Fig. 1. 
This type tool was used extensively in the auto- 
motive industry for honing cylinder bores until 
it was replaced by a tool with positive-controlled 
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New Developments 


Principal Points to be Considered 
in the Design of Tools, Fixtures, 
and Machines for Honing, and 
Outstanding Applications of This 
Process — Second of Two Articles 


increment feed. As the tool enters the bore to 
be honed, three fingers on the upper portion of 
the drive-shaft enter a guide bushing located 
above the work. The bushing forces the fingers 
together and compresses a caged spring, which 
acts on the cone, causing it to advance and ex- 
pand the abrasive stones. The stones are forced 
outward into the bore suddenly and under high 
pressure during the first part of the honing 
cycle. This has the advantage of breaking off 
any glaze that may have formed on the abrasive 
during the previous honing operation. 

As the abrasive sticks break down and the 
stock wears away, more pressure is required 
for expansion. To provide for this, an adjusting 
head is built into the tool, by means of which 
the effective length of the cone rod and starting 
position of the cone can be varied. The tool is 
attached to the machine spindle by a driver 
made up of a tapered shank to fit the spindle 
nose, a universal joint, and a bayonet lock into 
which the tool drive-pins fit. 

So-called brake type tools B, Fig. 1, are 
mechanically expanded by means of an adjust- 
ing head built into the driver. The cone rod is 
screwed into the tool drive-shaft, and the square 
end of the cone rod fits into a gear in the adjust- 
ing head. A hand-operated friction brake is 
used to slow down the rotation of the cone rod 
in relation to the drive-shaft, thus causing the 
cone rod to rotate in the drive-shaft. This re- 
sults in the cone being advanced by the action 
of the threads. Brake type tools can be used on 
drilling machines or other machines. 

Hydraulic tools, such as the one shown at C, 
must, of course, be used with machines equipped 
with a hydraulic system, and are best suited for 
honing hard parts where high pressures are re- 
quired to remove relatively large amounts of 
stock. An adjusting head, which is made a part 
of the drive-shaft, is also used on this type tool 
to compensate for stone wear. 

Hydrobrake tools, of the type illustrated at D, 
are a combination of the brake and hydraulic 
tools, incorporating features of each. The tool 
can be expanded either hydraulically or by means 
of the friction brake while the tool is cutting. 
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The Micromold tool FE is made by molding the 
abrasive into a plastic holder, reinforced under- 
neath with a steel grip. This molded stick, with 
stone side open, replaces the conventional shell, 
stone-holder, and intermediate expander. The 
bottom surface of the mounting is tapered to the 
same angle as the feed-out cone of the honing 
tool. The plastic wears with the abrasive, there- 
by preventing spalling of the edges of the 
abrasive. 

Initial expansion of the tool on Micromatic 
“Hydrohoner” machines is caused by high-pres- 
sure oil entering the top of the cylinder, thus 
exerting a direct thrust on the hydraulic piston 
(Fig. 2). This thrust is transmitted through the 
spindle and adjusting head to the cone rod, thus 
causing the cone to descend and expand the tool 
to the rough-bore size. This expansion takes 
place at the bottom of the first stroke. The pis- 
ton is locked in the expanded position until the 
end of the cycle by a pin which enters a bayonet 
lock. Thus the tool can only be collapsed by hy- 
draulic pressure applied to the under side of the 
piston. 

Expansion of the tool during the honing pro- 
cess is accomplished by rotating the adjusting 
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sleeve either manually or hydraulically. The 
bore of the lower portion of the adjusting sleeve 
forms an internal gear which is engaged by 
pinion gears. The pinion gears also mesh with 
a threaded sleeve that is connected to the piston- 
rod. An internal thread in this sleeve mates 
with teeth on the periphery of a ball-bearing 
outer race. When the adjusting sleeve is rotated 
in the direction indicated, the cone is pushed 
downward by the action of the threads. Finer 
cr coarser increments of tool expansion per revo- 
lution of the adjusting sleeve can be obtained by 
varying the lead of the threads in the adjusting 
head. 

With “Microdial’” expansion—a mechanically 
cperated and hydraulically controlled process 
developed by the Micromatic Hone Corporation 
—the adjusting sleeve is provided with two sets 
of ratchet teeth around the upper periphery. A 
hydraulic cylinder, rack, gearing, pawl] carrier- 
ring, and pawls are employed to rotate the ad- 
justing sleeve in the desired direction and the 
required amount. 

There are two pawls on the carrier-ring, which 
act in opposite directions, depending upon the 
direction in which the rack on the hydraulic 


Fig. 1. Various Types of 

Honing Tools: (A) Three- 

finger Automatic Tool; 

(B) Brake Type Tool; (C) 

Hydraulic Tool; (D) Hydro- 

brake Tool; (E) Micromold 
Tool 
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cylinder is moved. One is the feed-pawl, which 
engages the upper set of teeth on the adjusting 
sleeve to rotate the sleeve and expand the tool. 
When the carrier-ring is turned in the opposite 
direction, the other pawl engages the lower set 
of teeth, rotates the sleeve in the opposite direc- 
tion, ‘and collapses the tool. 

Automatic size-control mechanisms can stop 
the expansion of the honing tool when the bore 
is the correct size, permit the tool to operate 
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without expansion during a “run-out” period, 
collapse the tool, and withdraw it from the work. 
This feature, in many cases, eliminates the need 
for selective fitting of parts in assembly, reduces 
the parts inventories required by selective fit- 
ting, and improves the quality of the parts. 

Since the expansion of the tool and the recip- 
rocation of the head are hydraulically actuated 
on many honing machines, it is only necessary 
to shift hydraulic valves to control these opera- 
tions. With automatic sizing devices, these func- 
tions are performed electrically by solenoids, 
which are controlled by relays and electronic 
tubes. 

One type of automatic sizing device developed 
by the Micromatic Hone Corporation, known as 
the “Microsize,” is shown diagrammatically in 
Fig. 3. This mechanism, which makes use of a 
Micromold tool and a master gage-ring with a 
long wearing Norbide or carbide insert, provides 
accurate size control within 0.0001 to 0.0003 
inch. It is used to automatically size bores up 
to 2 1/2 inches in diameter. 

The plastic tabs at each end of the Micromold 
tool wear down with the abrasive, so that the 
outside diameter of the tabs is always exactly 
equal to the diameter of the bore being honed. 
The gage-ring is positioned directly above the 
work, so that the upper tabs enter the ring at 
the top of each stroke. The abrasive stones do 
not touch the surface of the sizing ring. The 
inner diameter of the gage-ring is equal to 
the low limit of the desired bore size. When 
the diameters of the bore and the tabs equal the 
minimum bore size, the friction between the 
upper tabs and gage-ring becomes great enough 
to cause the ring to turn slightly with the tool. 
As the gage-ring turns, a notch on its periphery 
acts on a leaf spring, the movement of which 
causes an electronic control unit to be grounded 
and _ short-circuited, thus preventing further 
stone expansion and ending the cycle. The 
finish size of the part can be adjusted in in- 
crements of about 0.0001 inch by shortening or 
lengthening the projecting end of the leaf 
spring. More or less torque is then required to 
flex the spring. 

For the automatic sizing of bores that are 
larger than 2 1/2 inches in diameter, caliper 
bars are substituted for the gage-ring. Two 
caliper bars incorporated in the honing tool con- 
tinuously gage the bore diameter. Previously, 
such caliper-bar set-ups were controlled by com- 


Fig. 2. Cross-sectional View of a Micromatic Honing 

Head, Showing (from Top to Bottom) Rotating and 

Reciprocating Members, Hydraulic Unit, Adjusting 
Head, and Honing Tool 


| 
| 
<> 
ail = 
ti 
‘ ii | | 
< Tess 
| 
| 
f 
) 
| | 
| ij 
| 
| 
| Sages 


pressed air, as described on page 190 of July, 
1947, MACHINERY. Now, however, an electron- 
ically controlled caliper-bar gaging mechanism 
is employed. 

With this equipment, the dimensional accuracy 
of the larger size bores can be automatically 
maintained within 0.0005 inch. Such a control 
has been adapted to each of six spindles on a 
machine that simultaneously hones all the bores 
of an automotive cylinder block. As each cylin- 
der bore reaches the required size, the corre- 
sponding honing tool collapses and a numbered 
light flashes. When all six bores are of the cor- 
rect size, the honing tools are automatically 
withdrawn. In a cycle of thirty seconds, this 
machine removes 0.004 inch of stock from each 
bore diameter, corrects out-of-roundness and 
taper, and maintains the size within 0.0005 inch. 
Selective fitting of pistons is thus minimized. 


Design of Work-Holding Fixtures 


Work-holding fixtures used in the honing pro- 
cess require special consideration by the de- 
signer. The honing technique necessitates that 
the tool and the bore be free to align themselves. 
Either the tool must be free to follow a rigidly 
held bore (being made with two ball joints) or 
the bore must be free to center itself on a rigid 
tool by the provision of a floating fixture. 

Because of the difficulty of making a true 
universal joint in the tool, particularily in small 
diameters, it is preferable to use a fixture of the 
floating type whenever possible. The parts of 
the fixture in which the work is located and 
clamped are given a universal swiveling move- 
ment and also a lateral floating movement. The 
spherical floating motion should be about the 
geometric center of the bore being honed. 

The part must be held so that it will not be 
distorted by the clamping pressure or distorted 
or moved by the reciprocation and rotation of 
the tool. Clamping devices should be directly 
cpposed to each other, so as to insure that the 
accuracy obtained by honing will be maintained 
when the part is removed from the fixture. If 
possible, it is desirable to take the thrust im- 
posed on the part between parallel plates and to 
take the torque—which is by far the greatest 
force generated by the honing operation—on a 
projection on the work or a slot in it. 

In honing thin-walled parts such as cylinder 
sleeves, provision should be made in the fixture 


‘Fig. 3. One Type of Automatic Size-control Mech- 

anism which Makes Use of the Micromold Tool and 

a Master Gage-ring to Stop Tool Expansion when the 
Bore is the Correct Size 


to allow the part to “breathe” both radially and 
longitudinally about 0.005 inch. This is accom- 
plished by restricting the longitudinal movement 
of the work between plates in the fixture and by 
the use of independent work-clamps which can 
float radially. 

The fixture should provide a means of locating 
the part accurately. On rigid type fixtures, a 
guide bushing is required to lead the tool into 
the bore. Provision should also be made to en- 
able the operator to load, unload, and check the 
part without interfering with the tool set-up. 
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With large parts, or fixtures that are loaded from 
the top, an indexing table is usually furnished. 
Inspection of the honed surface should be pos- 
sible without unclamping or removing the part. 
In conventional honing, the tool must over- 
run the ends of the bore approximately one- 
quarter the length of the abrasive sticks. Con- 
sequently, the bottom of the fixture must be open 
to allow stroking clearance for the tool and for 
the free flow of coolant. 
‘os Tunnel type fixtures which line up with the 
conveyor are popular for high-production oper- 
ations. Such fixtures generally consist of hard- 
ened steel bars, on which the work is slid into 
the honing position, and manual or automatic 
quick-acting clamps and locating pins. 


Fig. 4. The Bore Size is 
Held within 0.0003 Inch in 


Honing Two Steering-gear 
Rollers at a Time. Float- 


ing Type Fixtures Permit 
the Use of Rigid Honing 
Tools 


Automatic or push-button operated rotary in- 
dexing fixtures may be adapted for either mul- 
tiple or progressive honing on multiple-spindle 
machines. In multiple honing, the same opera- 
tion is performed on two or more parts at the 
same time, multiple indexing being employed to 
move the parts to the unloading and loading 
positions. In progressive honing, each piece is 
honed, in turn, by each of the spindles. In this 
case, the fixture indexes one station at a time. 
The total stock removal is divided between the 
number of spindles (or operations). 

A free floating fixture for honing two parts 
at a time is shown in Fig. 4. The work in this 
case consists of SAE 5130 steel steering-gear 
rollers, which are held in the six floating fixtures 


= 


Fig. 5. Hand - operated 
Spring Clamps are Used to 
Hold Compressor Crank- 
shaft Bearings while Hon- 
ing. Two Parts are Honed 
at One Time 
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by hand-operated screw clamps. Automatic 
double indexing positions a pair of fixtures in 
the unloading station at the left, the loading sta- 
tion at the right, and the honing station beneath 
the two spindles of the machine. This Micro- 
matic machine is equipped with Micromold tools, 
Microdial expansion, and automatic Microsize 
control. 

From 0.001 to 0.002 inch of stock is removed 
from the bore diameters in the twenty-second 
cycle of this finish-honing operation. The bore 
size is held within 0.0003 inch and a surface 
finish of from 8 to 10 micro-inch r.m.s. is pro- 
duced. Before hardening (to Rockwell 60 to 62C) 
and finish-honing, the machined rollers are 
rough-honed to remove from 0.004 to 0.005 inch 
cf stock from the bore diameters. 

Another multiple honing set-up is shown in 
Fig. 5, where approximately 0.0015 inch of stock 
is removed from the bores of two cast-iron 
refrigerator -compressor crankshaft bearings 
simultaneously. Hand-operated spring clamps 
locate the parts by their lower flanges. A sur- ’ 
face finish of from 8 to 10 micro-inch r.m.s. is Ba A 
obtained in this operation. 

Automotive connecting-rods are honed two at 
a time in the set-up shown in Fig. 6. From 0.003 
to 0.004 inch of stock is removed from each bore 
in a 45-second cycle, the size being maintained 
within 0.0005 inch. The rods are not clamped, 
but are merely located by pads and pins. Thus 
each rod is free to align itself with the tool dur- 
ing the honing. 

A four-station, lateral indexing fixture, shown Fig. 7. Inner Races for Ball Bearings are Held in 
in the heading illustration, is employed for hon- Shuttles at Each of the Six Stations for Progressive 
ing the bores of cluster gears, two at a time. 
Micromold tools and automatic electronic sizing 
are used to hold the bore size within 0.0004 inch. 

Inner races for ball bearings are progressively 
honed at the rate of 500 per hour by means of 
the set-up shown in Fig. 7. The total stock re- 
moval is 0.009 to 0.014 inch, and the bore size 
is held within 0.0003 inch. A shuttle holding ten 
races can be placed in each of the six stations on 
the automatic rotary indexing table. At the first, 
or roughing, spindle, shown at the right, 0.004 
to 0.006 inch of stock is removed from the bear- 
ing bores; at the second, or semi-finishing, 
spindle, another 0.003 to 0.005 inch is removed; 
while at the third, or finish-honing, spindle, 
shown at the left, the remaining 0.002 to 0.003 
inch of stock is removed. Separate automatic 
size controls are provided on each spindle, so 
that when any one spindle has completed its 
operation, expansion of that particular tool is 
stopped without interfering with the honing at 
the other stations. 

A set-up for externally honing piston-rings is 


Fig. 6. Automotive Connecting-rods are Honed 
Two at a Time with the Set-up Shown. From 0.003 
to 0.004 Inch of Stock is Removed from Each Bore 


MACHINERY, July, 1948—167 


| 
x 
| : 
| ay 


illustrated in Fig. 8. The rings are clamped 
to the floating arbor, which rotates and re- 
ciprocates. A universal ball-and-socket joint in 
the arbor permits the work to align itself within 
the stationary honing tool, which is rigidly 
bolted to the table of the machine. From 0.006 
to 0.008 inch of stock is removed from the 
peripheries of the piston-rings, and a surface 
finish of from 10 to 15 micro-inch r.m.s. is ob- 
tained. The size is maintained within 0.0005 
inch. 

Automatic magazine loading has been adapted 
to the high-production honing of cast-iron bush- 
ings, as shown in Fig. 9. Bushings stacked in 
the vertical magazine are automatically aligned 
and inserted, one at a time, into the universal- 
swivel and lateral-floating fixture located on the 
table of the horizontal honing machine. The fix- 
ture is operated by a hydraulic cylinder, the ac- 
tion of which is synchronized with the hydraulic 
tool-expansion cycle. The rigid-joint honing tool 
is advanced, rotated, and reciprocated through 
each bore, removing about 0.003 inch of stock 
in twenty seconds. 


Machines Employed for Honing 


Honing tools can be mounted on any drilling 
machine or other type machine that will rotate 
and reciprocate them. Because of the floating 
action of the tool or fixture, the results obtained 
in honing are unaffected by vibrations in the 
machine or its surroundings. However, the re- 
sults will not be so consistent or economical 


when a makeshift machine is used as when 
special-purpose honing machines are employed. 

A honing machine should possess the follow- 
ing characteristics: 

1. Rotation and reciprocation speed ranges 
suited to the type of material and size of work 
to be honed. 

2. Positive and adjustable stroke control. 

3. Means of supplying a copious flow of coolant 
to the tool and surface being honed. 

4. A head that is rigid enough to maintain 
alignment between the spindle and the fixture. 

5. A stationary or indexing table which will 
hold the fixture in alignment with the spindle. 

6. Provision for expanding the abrasive sticks 
in small increments, either by hydraulic or 
manual means. 

7. On machines used for high production, in- 
terlocking head and fixture, so that the machine 
will not start unless the part is properly located. 

There are two general types of honing ma- 
chines—vertical and horizontal. Because of the 
floating features required in honing tools, it is 
generally preferable to mount them in a vertical 
position. This minimizes the effect of gravity on 
the floating members. However, vertical ma- 
chines are usually restricted to work under 7 
feet in length and 30 inches in diameter. 

One of the largest vertical honing machines 
ever built has a stroke of 8 feet and an over-all 
height of 32 feet. It is employed for honing 
Diesel-engine cylinder liners. One of the small- 
est standard vertical machines will hone bores 
as small as 1/4 inch in diameter and only 1/8 
inch long. 

Horizontal machines are employed for honing 
long parts, such as tubing and gun barrels. One 
of the largest horizontal machines ever built 
has a stroke of 75 feet, and will hone bores hav- 
ing diameters up to 42 inches. Special machines 
are designed to hone bores located at different 
angles. 

A unit-constructed machine with a quill type 
spindle has been developed by the Micromatic 
Hone Corporation. Machines of this type are 
made up of three units—a head unit consisting 
of a spindle, and hydraulic, stroke, and speed 
controls; a hydraulic unit containing pump, 
tank, and valves; and an electrical control panel. 
The units can be mounted on any suitable 
column and base. 

An additional reciprocating motion of the tool 
is developed in Micromatic honing machines by 


Fig. 8. External Honing of Piston-rings is Ac- 

complished with a Floating Work-holding Ar- 

bor, which Rotates and Reciprocates, and a 
Stationary Honing Tool 
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Fig. 9. Automatic Maga- 

zine Loading is Employed 

en a Horizontal Honing 

Machine for the High-pro- 

duction Honing of Cast- 
iron Bushings 


an adjustable swash plate (see Fig. 2), which 
is actually a modified form of ball bearing. The 
inner race of this bearing is attached to an 
upper bushing by means of a ball joint. The 
bushing is keyed to the reciprocation gear. 

The outer race of the bearing is joined to an 
adjusting plate, which turns with the drive- 
shaft. The position of the plate on the drive- 
shaft can be changed by means of a nut and 
screw threaded to the drive-shaft at the top of 
the honing head. The swash plate can be swiveled 
around two pivot pins which pass through the 
outer race of the bearing and into the drive- 
shaft. 

As the outer race is turned in relation to the 
inner race, it causes the drive-shaft to recipro- 
cate. The further the adjusting plate is moved 
down on the drive-shaft, the more the swash 
plate is tilted and the longer the reciprocating 
stroke. 

Rotation of the honing tool is obtained through 
a direct drive from a gear keyed to the upper 
end of the drive-shaft. The number of recipro- 
cations per minute is the difference between the 
number of revolutions per minute of the drive- 
shaft gear and the number of revolutions per 
minute of the reciprocation gear. 


Cutting Fluid Requirements 


It is important that a copious flow of clean 
cutting fluid be supplied continuously during the 
honing operation to keep the abrading surface 
of the sticks and the surface of the work free 
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from chips and sludge, thus minimizing the gen- 
eration of frictional heat. In honing soft mate- 
rials especially, a lubricant is necessary to keep 
particles of metal from becoming embedded in 
the abrasive sticks and scoring or scratching 
the surface being honed. 

The cutting fluid to be used varies with the 
material being honed, speed of the operation, 
abrasive employed, and results desired. Water 
soluble oils are not satisfactory for honing. 
Usually, a sulphurized mineral-base or lard oil 
mixed with a kerosene or oleic acid base is 
employed. 

The cutting fluid must be kept uniform and 
uncontaminated for consistent results. Hydrom- 
eter readings of the oil should be taken peri- 
odically. Filters or magnetic coolant separators 
should be provided to remove metal and abrasive 
particles from the coolant. 


* * * 


Magnesium is used for most of the fuselage 
skin of the new Douglas-built, Navy D-558-2 
Skyrocket. Together with the jettisonable 
cockpit, the fuselage is a semi-monocoque struc- 
ture. The magnesium-alloy skin which averages 
1/10 inch in thickness and does not require longi- 
tudinal stiffeners, is built over an aluminum- 
alloy frame, thereby providing greater usable 
space within the fuselage. The thick magnesium 
skin also permits the use of machine counter- 
sunk rivets, which results in a smoother aero- 
dynamic surface contour. 
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T: eliminate warpage in the hinged front 
section of coin-operated phonographs, 
which were previously made of wood, the 

Rudolph Wurlitzer Co., Tonawanda, N. Y., re- 
cently redesigned this section to enable 61-ST 
aluminum to be used, and assembled the various 
parts together by welding. The redesigned frame 
not only supports the front assembly, which 
when complete with the coin and control mech- 
anisms and decorative parts weighs 63 pounds, 
but is so constructed that all 
parts can be removed and re- 
assembled without difficulty by 
field maintenance men. 

The various sections of the 
frame shown in Fig. 1 consist 
of L- and T-shaped extruded 
angles and of flat sheet stock 
sheared to shape. The angular 
sections are bent to the re- 
quired form in a Wallace tube 
bender, as shown in Fig. 3, 
while the sheet-metal parts are 
formed in a die. Each die 
makes a locating mark on the 
piece being produced, which is 
later used to match up the vari- 
ous parts in the welding jig 
shown in the heading illustra- 
tion. The locating marks match 
with marks on adjoining parts 
and with marks on the jigs and 


Fig. !. Aluminum Parts which are 

Welded together with a Heliarc Weld- 

ing Torch to Form the Front Panels 
for Coin-operated Phonographs 
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Heliare Welding of 
for Coin-Operated 


fixtures. Locating holes are also used to position 
each member accurately. 

Prior to welding, all aluminum parts are im- 
mersed in an etching solution to remove oil and 
oxides. The parts are then placed in the jig, as 
illustrated in Fig. 2, by an employe known as a 
jig loader, who loads one welding jig while an 
assembly is being joined by the welder in an- 
other. The jigs are so constructed that they can 
be revolved to permit “down-hand” welding of 
all joints—a factor that has helped to improve 
the quality of the frame. 

The Heliarc welding process, developed by 
The Linde Air Products Co., is used to weld all 
joints. Argon gas is the protecting medium, and 
the cylinders supplying this gas are attached to 
a six-cylinder manifold. All the gas required for 
the individual welding stations is drawn from 
this central supply station, thus assuring a con- 
stant flow to all points under all demands. An 
argon and water shut-off valve is located at each 
welding station, and a flow meter, which regis- 
ters the flow of gas to the torch, is also part of 
the supply system. The valve 
shuts off the argon and water 
supply when the welding torch 
is hung on a holding hook. 

The water-cooled Heliarc 
torches are equipped with 3/32- 
inch diameter tungsten elec- 
trodes. Appropriate welding 
currents employed with these 
electrodes assure full weld 
penetration with a minimum 
of distortion in the assembly. 
A 1/8-inch diameter aluminum 
welding rod, with 5 per cent 
silicon added, is used for the 
filler metal when necessary. No 
fluxes are required. 

A 220- to 440-volt trans- 
former rated at 200 amperes 
supplies the current. This 
transformer is equipped with 
a built-in, high-frequency cur- 
rent unit that stabilizes the 
welding arc once it has been 
struck. Each transformer also 
has a built-in switch for cut- 
ting off the high-frequency 
current. A foot-operated switch 
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Aluminum Frames 


Phonographs 


which is normally open is supplied at each weld- 
ing station to close the circuit when the operator 
is ready to weld a joint. 

A welding current of approximately 130 to 
140 amperes is used. While a current of this 
magnitude puts a heavy bead on the work, and 
thus requires that more time be spent in finish- 
ing the sections, it speeds up the welding opera- 
tion, so that almost double the amount of work 
can be produced, as compared with the produc- 
tion when a normal current of 70 amperes is 
employed. 

After being welded, the frames are removed 
tc the finishing department, where they are 
ground with a disk grinder, as seen in Fig. 4. 
Soluble oil is used during the grinding operation 
—an innovation that has resulted in increased 
grinding speed and improved finish. The use of 
the oil also prevents grit from being carried over 
to adjoining flat sections, so that scratching of 
the surfaces is minimized. So effective has this 
proved that subsequent polishing and rubbing 
operations have been eliminated. 


Fig. 3. (Above) Extruded T and L Sections are Bent 
to the Required Shape in a Tube-bending Machine 
Fig. 4. (Right) Soluble Oil is Employed during the 
Grinding Operation to Improve the Appearance of 
the Ground Surface 
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Fig. 2. All Welding is Done in Jigs that 


Accurately Position the Component Parts 


From the grinding station the frames are 
again taken to an etching tank, where a clean- 
ing solution is used to remove all oil, grinding 
grit, and other foreign matter. A daily check 
is made on the strength of the etching solutions 
in order to obtain consistent results and to re- 
move any foreign matter that might result in a 
poor surface finishing job. Finally, 
the frames are sprayed with a 
primer and are then painted 
either by rolling or by transfer- 
ring onto the surfaces a simulated 
wood finish. 

Although the redesign of the 
frame for the use of aluminum 
was undertaken in this particular 
case to minimize distortion, other 
advantages have resulted from 
the use of welding. For example, 
the cost has been materially re- 
duced and the appearance has 
also been improved. 
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News 


New Type Aircraft Engine Decreases 
Fuel Consumption of Planes 


A new type of aircraft engine that combines 
the principles of the gas turbine and piston type 
power plants is undergoing tests in the experi- 
mental laboratories of the Wright Aeronautical 
Corporation. With the new design of engine, 
fuel consumption can be reduced as much as 20 
per cent, compared with conventional reciprocat- 
ing engines, or the power output can be in- 
creased by the same amount. 

This “‘Turbo-Cyclone 18” power plant employs 
three light-weight turbines mounted on the rear 
of an ordinary piston type engine. The hot ex- 
haust gases leaving the engine at high speed are 
piped to these turbines, and the power developed 
by each turbine is geared back to the engine 
crankshaft. 

Until the development of this system of power 
recovery, internal combustion engines were 
losing about one-half the energy value in the 
fuel. A comparison of the fuel consumption of 
ordinary piston type engines and the new com- 
pound engines indicates that a Lockheed Con- 
stellation equipped with the new engine could 


cross the Atlantic Ocean on a normally scheduled 
flight without a stop-over at Newfoundland to 
refuel; the plane could also fly across the United 
States without refueling. 


Giant Tension and Compression 
Testing Machine 


Two tension, compression, and flexure testing 
machines of colossal proportions that are be- 
lieved to be the largest ever produced in the 
United States are being built by Baldwin Loco- 
motive Works for the Philadelphia Navy Yard 
and the U. S. Bureau of Reclamation, Denver, 
Col. Each of these machines will have a capa- 
city of 5,000,000 pounds. Although this is only 
half the capacity of the Bureau of Standards 
10,000,000-pound compression testing machine 
which has been in use for many years, the new 
machines can apply their full capacities to ten- 
sion and flexure testing, as well as compression 
testing. 

Each machine will have two cast-steel columns 
like the one shown in Fig. 1. This column is 
approximately 6 by 8 by 40 feet, and will be 


Fig. |. Boring Fastening Bolt Holes in Base of Huge Columns for Compression 
and Tension Testing Machines being Built by the Baldwin Locomotive Works 
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Fig. 2. Finish-machining the Surface of 
Massive Cast-steel Base for Giant Tension _ 
and Compression Testing Machine 


secured to the massive main table 
of the machine with twenty-one 
2-inch bolts which pass through 
holes bored by the machine illus- 
trated. The semicircular opening 
in the base of the column will ac- 
commodate one of the two tension 
members of the machine, which 
consist of two SAE 1045 forged- 
steel screws, each 55 feet long and 
16 inches in diameter, having a 
single square thread of 2-inch 
pitch and 1-inch depth. Column 
extensions about 8 1/2 feet long 
which rest on top of the main 
columns support the upper hori- 
zontal frame member. 

The steel base casting of one of 
the testing machines shown under- 
going surface finishing operations 
in Fig. 2 is 22 feet long, 12 feet 
wide, and 3 feet thick. Compres- 
sion test specimens will rest in the 
center of the finished surface of this base. Up- 
ward compressive force is applied by a hydraulic 
ram under the base casting. 

The downward testing force is applied by a 
yoke which is pulled down by the two 55-foot 
precision screws attached to the frame of the 
hydraulic cylinder. Upward force for tension 
tests will be applied by the base through the 
column housings which enclose the screws. 


Analyzer Detects Airplane Engine 
Troubles in Flight 


A device that is capable of analyzing airplane 
engine troubles while the plane is in flight was 
recently described at the semi-annual meeting 
of the American Society of Mechanical Engi- 
neers. This analyzer, developed by the Sperry 
Gyroscope Co., is said to improve engine main- 
tenance by identifying such faults as magneto 
mistiming, faulty spark plugs, sticky valves, and 
“shorted” electrical leads within a few minutes. 
As a result, schedule delays can be reduced and 
increased dependability of operation made 
possible. 

The Sperry analyzer shows the engine data 
on a cathode ray tube screen. The patterns are 
interpreted by comparison with typical patterns 
obtained under known conditions. Ignition or 


mechanical difficulties suspected in a particular 
engine can be selected by the operator with one 
switch, while with a second switch he can locate 
and examine the cylinders in which the trouble 
is occurring. As the pattern interpretation is 
quite simple and no operations but the use of a 
switch are necessary when applying the an- 
alyzer, a complete check of the engine can be 
made in five minutes or less by an operator 
whose total training time has been less than one 
hour. Flight engineers familiar with the equip- 
ment can locate and identify several faults on 
four engines in less than fifteen minutes. 


Radio Sets Built for Service where 
Telephone Lines are Impractical 


For use where the construction of telephone 
lines is impractical or impossible, Westinghouse 
engineers have devised new types of point-to- 
point radio sets. Compared to pre-war sets, they 
embody many improvements developed while 
building radios for severe service in all parts of 
the world—from steaming jungles to the .icy 
North. The new sets follow the building-block 
type of construction; thus, by assembling stand- 
ardized, coordinated cabinets for the different 
functions, any desired type of service can be 
quickly provided. 
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The Design of Dynamically Loaded 


By CURT I. JOHNSON, Assistant Engineer 
Engineering Department 
International Business Machines Corporation 


Endicott, N. Y.* 


LTHOUGH the basic formulas for spring 
A design are well known, their efficient use 
is limited to establishing wire sizes and 

coil diameters for statically loaded springs. When 
these formulas are applied to the solution of 
spring problems involving dynamically loaded 
springs which must meet specific requirements 
with respect to operating loads and spring rate, 
a laborious trial-and-error procedure is involved. 
Further complication is added to the problem 
because, in spite of the fact that such springs 
require a definite minimum volume of material 
for satisfactory performance, machine designs 
are often executed without regard to adequate 
space requirements for these springs. For this 
reason, the author began compiling data to pro- 
vide the designer with more definite reference 
material on spring design. While investigating 
these data, several relationships were discovered 


*Paper presented at the 1948 semi-annual meeting of the Amer- 
ican Society of Mechanical Engineers at Milwaukee, Wis. This article 
will be published in two installments, the second of which will appear 
in August MACHINERY. 


that resulted in a more straightforward design 
procedure eliminating the necessity for numer- 
ous assumptions, and it is felt that this informa- 
tion may be of interest to mechanical engineers 
and designers in general. 

This material was developed from a new and 
more descriptive graphic portrayal of spring 
characteristics which reveals the presence of a 
“load constant” Q which remains the same as 
long as the wire and coil diameters are un- 
changed. Since these factors make up the spring 


index C = rs and since Q is determined by the 


conditions of the problem, it follows that C may 
also be found for the specific problem, eliminat- 
ing the necessity for assuming a value for C. 
Hence the coil size selected is dependent upon 
the maximum load P and the value of Q or C. 
Values for A and C may be found either mathe- 
matically or graphically and used with a “Spring 
Proportion Table,” which has been developed 
for convenient solution of the problem. This 


C = Spring index (ratio of D to d) 
C. = Spring index (compression springs) 
C. = Spring index (extension springs) 
D = Mean coil diameter 
d = Wire diameter 
F = Total deflection 
F, = Theoretical equivalent initial deflection in 
extension springs 
f = Deflection per coil produced by load 
(P — P.) in extension springs or by 
load P in compression springs 
fr = Deflection per coil at 100,000 pounds per 
square inch and no initial tension, as 
shown in “Spring Proportion Tables” 
G = Torsional modulus of elasticity 
4 = Load increase factor 
K = Wahl’s correction factor for stress (see 
MACHINERY’S HANDBOOK) 
L = Active length at load P 
L, = Active length at load P, 
L,. = Total coil clearance 
L, = Inactive length 


Symbols Used in Spring Nomenclature 


L. = Solid active length 
n = Number of active coils 
OD = Outside coil diameter 
P = Maximum working load 
P, = Minimum working load 
Py = Load at 100,000 pounds per square 
inch stress according to table 
P, = Initial tension 
== Correction factor for effect of initial ten- 
sion or coil clearance on spring index 
Q = Load constant 
Q. = Load constant (compression springs) 
Q. = Load constant (extension springs) 
R = Spring rate 
S; = Torsional stress 
s = Length of stroke 


— = Stroke to length ratio 
L 
T = Initial tension factor 
T Coil clearance factor 
= Deflection ratio 
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Extension and Compression Springs 


table will be published in the succeeding install- 
ment of this article. 

In the material to be presented in this and the 
succeeding article, the derivation of this design 
procedure will be shown, along with data devel- 
cped for making preliminary space allowances 
for springs in mechanisms. The data given will 
enable the designer to evaluate the character- 
istics of a spring and to re-evaluate the char- 
acteristics of the spring when any change is 
made with respect to the initial tension, number 
cf coils, or other physical dimensions. 

The following three equations are considered 
the basic equations for spring design: 


nd? 
= (1) 
8 DK 
aD? 
f= (2) 
dGK 
8 
f= (3) 
Gd* 


The use of these equations is facilitated by 
new equations and graphs in which considera- 
tion is given to the active coils in the spring 
only. The reader should keep this in mind; and 
in establishing the maximum and minimum op- 
erating lengths, allowance should be made for 
fastening devices and inactive loops and coils. 

This new approach to spring design has been 
used successfully for some time in the design of 
small mechanisms for electric accounting and 


bookkeeping machines, and it is the author’s be- 
lief that since these procedures are based on the 
basic spring formulas, this method of obtaining 
spring specifications should be applicable, re- 
gardless of the physical dimensions of the 
spring. 


Graphic Representation of Extension Springs 


The conventional graphic representation of 
extension springs, Fig. 1, has limitations because 
it does not lend itself to any extensive analysis 
of the influence of the physical spring propor- 
tions on the operating characteristics. A much 
more comprehensive picture of the spring pro- 
portions and operating characteristics may be 
had by plotting the applied load versus the ex- 
tended length of the active coils, as in Fig. 2. 

It is interesting to note that, with the method 
of presentation shown in Fig. 3, the gradients 
for springs with varying numbers of active coils 
will converge at one point A as long as the mean 
coil diameter D, wire diameter d, and initial 
tension P, remain constant. The value repre- 
sented by BA also remains constant for any 
spring with the same mean coil diameter and 
wire diameter, and is independent of the active 
length of the spring. This value, called the load 
constant Q, may be defined as the theoretical 
load required to deflect the spring a distance 
equal to its solid active length or to produce a 
deflection in one coil equal to its wire diameter. 

Referring to Fig. 2, if a load P causes a deflec- 
tion f in each active coil of the spring 


4 
Po:PxT 
Qe 


Fenxf(I-T) 


Fig. 1. (Left) Conventional Graphic Representation of Extension Spring. Fig. 2. (Right) New Graphic Rep- 
resentation of Extension Spring that Illustrates More Clearly the Proportions and Operating Characteristics 
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Fig. 3. Diagram Showing how Load Value Q Remains 
Constant for a Specific Coil Size and Material, Re- 


gardless of the Number of Coils 
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same material, wire diameter, and 
mean coil diameter. 


By substituting Q = _ and spring 


index C in Equation (3), a for- 


mula is derived for calculating the 
wire diameter as follows: 


d 8C°Q 
G 


Values of C and Q are readily ob- 
tained from formulas derived below, 
Equations (7) and (10), which per- 
mit d to be determined analytically. 
For quick reference, practical solu- 
tions have been summarized in the 
graph Fig. 5. 

The ratio of the active length at 
maximum operating load to the theo- 
retical deflection of a spring having 


(5) 


no initial tension is known as deflection ratio Y. 
From geometry it will be seen that, in Fig. 4, 


(4) 


Since stress, or load P, is proportional to 


Pd 


strain, or deflection f, it follows from Equation 


is constant for all springs of the 


rc 


P, 
Fo # 
Qe 


Fig. 4. Graphic Representation of a Dynamically 


Loaded Extension Spring 
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L 
Y => ——_ 
F+F, 
P—P, 
= =R 
F+F, s 
P 
LR 
= (6) 
P 


Thus, elimination of deflection fac- 
tors shows the deflection ratio to be an 
important factor in the design of 
springs, regardless of initial tension, 
because the load and length com- 
ponents P and L establish the bound- 
aries which locate the gradient and the 
rate component establishes the slope 
of the gradient. 

Further, from Fig. 4, 


P—P,+Q. P—P, 
= R 
L s 
and since 
P, = PT 


Q. = LR — P (1—T) 
Substituting Equation (6) 
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Q =P (Y—1+4T) (7) 
Dividing by P and substituting Equation (4) 
d 


—=Y—14+T (8) 
f 
From Equation (2), 
d d? GK GK 
— =< — (9) 
f aD? aC? 
and 
GK 1 
x (10) 
Y—14T7 


Graphic Representation of Compression 
Springs 


A method similar to the one just described for 
extension springs may be used to analyze graph- 
ically the gradients and proportions of compres- 
sion springs. In this case, the active free length 
cf the spring is plotted against the applied com- 
pressive load as shown in Fig. 7 rather than in 
| the conventional manner depicted in Fig. 6. 
From Fig. 7, it is again established that 


(4) 


| From here on, the compression spring equa- 
tions depart somewhat from those derived for 
extension springs. One reason for this is the 
fact that compression springs do not have initial 
tension. Instead they require consideration with 
respect to coil clearance. By expressing coil 
clearance as a function of the compressive load 
P, a coil clearance factor 7. may then be used 


Fig. 6. (Below) Conventional Graphic Rep- 

\ resentation of a Compression Spring. Fig. 7. 

(Right) New Graphic Representation of a 
Compression Spring 
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This Graph has been Modified for Clarity 


in the expression P x T, to evaluate the addi- 
tional load required to cause solid compression 
L, of the spring from its minimum operating 
length L. In Fig. 8, 


Q. = LR — PT, (11) 
| \ 
Qc TOTAL COIL 
% CLEARANCE 
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pressed as a decimal), then, in general, the 
clearance per coil is p (d + f). 

Letting total coil clearance — L,. and 
spring rate — R, from Fig. 8 we have: 


PT,.=L.R 


fn 
d 
r.—»(—+1] (14) 
GK 


Thus it is seen that coil clearance is a 
function of the spring index and can be ap- 
plied to the formulas for Q. and C, directly 
by expressing it as a function of Y and de- 
veloping corrected Y values for use in Equa- 
tions (12) and (18). 


Solving for Y in Equation (13), 


Fig. 8. New Graphic Representation of a Dynamically 
Loaded Compression Spring 


But from Equation (6), 
LR L (P—P,) 


Ps 
Therefore 


Q.=P (Y — T.) (12) 


Following the procedure for formulating 
Equation (10), 


GK 1 
C.= | (13) 
Y—T, 


The wire diameter d can now be determined 
from Fig. 5 or from Equation (5) 


d= (5) 


using values of Q and C from Formulas (12) 
and (138). 


Compression Spring Coil Clearance Factor 


It is common practice in compression spring 
design to allow a coil clearance T, of 10 per cent 
of the wire diameter or of the coil deflection— 
whichever is larger; but in formulating an equa- 
tion for coil clearance, it is more satisfactory to 
allow 5 per cent of the sum of the wire diameter 
and coil deflection or 0.05 (d + f) per coil. 

By designating this percentage as p (ex- 
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The difference is negligible if the coil 
clearance factor T, in Equation (16) is ignored. 


GK d 
nC? Sz f 
Substituting in Equation (14), 
T.=p (Y + 1) (17) 
Equations (12) and (13) become 
Q. = P [Y (1—p) — (18) 
GK 
mS; [LY (l—p) —p] 


Extension Spring Initial Tension 


Upon investigating the use of Formula (17) 
for determination of initial tension factor T for 
extension springs, it is found that by coincidence 
it produces very good results, and the general 
equations for Q, and C. may be written thus: 


Q.=P[Y (1+ p) —1+ 27] (20) 
GK 
(21) 
mS, [Y (1+ p) —1+ 7] 


A p value of 0.05 produces medium initial ten- 
sion, whereas for high initial tension 0.10 should 
be used where C is greater than 4. 

This article will be continued in the August 
number of MACHINERY. 
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Products Manufactured 


by Cold Roll-Forming 


The Speed, Versatility, Uniformity, 
and Ability to Maintain Fine Finish 
of the Cold Roll-Forming Process 
Make it Adaptable to the Production 
of Structural Shapes, Moldings and 
Trim, Tubes, Coiled Parts, and Wide 


Sections — Last of Five Articles 


By E. J. VANDERPLOEG 
The Yoder Co., Cleveland, Ohio 


use of cold roll-forming equipment: (1) 
Sections so formed have a high strength- 
to-weight ratio; (2) roll-forming machines are 
simple to operate; (3) the process is versatile 
in that almost any shape, ranging from simple 
angles and Z’s to complicated sections, can be 
made—often with the same equipment; (4) the 
surface finish of the formed section is good; (5) 
subsequent heat-treatment is unnecessary; (6) 
the shape is uniform in profile and can be held 
to close tolerances; (7) a great variety of metals 
and alloys can be formed; and (8) the roll-form- 
ing machines are capable of producing an aver- 
age of 100 feet per minute of formed sections. 
Of these factors, perhaps none is more impor- 


See: factors account for the increased 
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Fig. 1. Diagram Indicating the Range of Sizes and 
Thicknesses of Simple Angles, Channels, and Z's that 
Can be Formed on Standard Mills 


Fig. 2. 


Variety of Welded and 
Seamed Tubes Produced with 
Cold Roll-forming Equipment 


tant than the ability to maintain fine surface 
finishes. It goes without saying that, in metal 
moldings and trim used largely for ornamental 
purposes, appearance and design are of par- 
amount importance. Because roll-forming can 
be done on most flat rolled metal without injury 
to the finish, it has been universally adopted for 
both quantity and quality manufacture of these 
products. In some cases, painted and electro- 
plated materials have been formed without dam- 
age to the coating. The forming of plated stock 
is relatively simple, but painted material is more 
difficult to form, although this can be done if the 
shape is not complex. 

There are practical reasons why a fine surface 
finish is desired, even in the case of structural 
products, pipe, and tubing. First, it is now well 
recognized that rust will attack a rough, scaly, 
or dirty surface much faster than a clean, smooth 
one; and as rust reduces the section, it also 
weakens it, causing many failures. Second, ulti- 
mate failure often takes place under loads far 
below the safe physical limits of the material 
when new. If this occurs, and the failure is not 
due to corrosion, it is usually caused by surface 
scratches and other imperfections which slowly 
progress in depth until complete fracture occurs. 
In other words, every surface scratch or imper- 
fection is a potential source of failure in metal, 
as well as in many other materials. 

The strength of cold-formed parts is accounted 
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Fig. 3. Some of the Different Types of Seams 
that Can be Produced in a Roll-forming Machine 


for partly by the work-hardening that occurs 
during forming, but to a greater degree, by the 
nature of the shapes that can be formed. De- 
signers of automotive, farm, and railroad equip- 
ment; aircraft; street cars and buses; structural 
systems; and other building specialties are tak- 
ing advantage of this high strength-to-weight 
ratio by the adoption of specially designed roll- 
formed sections of carbon and alloy steels, alu- 
minum, and other metals. 

Next in importance to design, finish, and 
strength are the uniformity and accuracy of the 
shape itself. In normal production, a part can 
be held within plus or minus 0.005 inch, and in 
some cases, a tolerance of plus or minus 0.001 
inch is practical. The accuracy of the thick- 


ness of the stock as it comes from the mill will 
- more or less determine the tolerance to which 
the finished shape can be held, but as the mill 
thickness is maintained within very close toler- 
ances, variations in the finished profiles are 
so small as to be negligible. 
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In continuous high-speed production, pieces of 
almost any length can be obtained which will lie 
fiat and true, without perceptible wind or twist. 
On completion of the roll-forming operation, 
angles, channels, and other structural sections 
can be cut into short pieces with negligible de- 
formation of shape and angularity. 


Types of Structural Parts being Roll-Formed 


As a result of these advantages, many differ- 
ent types of structural members are being 
formed in quantity, particularly standard angles, 
channels, and Z’s. Standard angles from 1/2 by 
1/2 by 0.010 inch up to 6 by 19 1/2 by 1/2 inch 
are being produced. In the larger machines, 
from 475 to 500 tons of stock have been con- 
verted to finished shapes in an eight-hour day at 
a cost ranging from $1 to $1.50 per ton, includ- 
ing overhead. Fig. 1 shows the range of sizes 
and thicknesses of simple angles, channels, and 
Z’s which can be cold roll-formed. This range 
includes the commercial sizes in greatest demand 
and also the larger sizes offered by the steel mills. 

Standard angles, channels, and to a smaller 
extent, Z-shapes, can be made in a number of 
different sizes with one set of adjustable rolls. 
There is a double saving attached to the use of 
such rolls; first, the investment otherwise re- 
quired in several sets of rolls, and second, the 
time and labor saved by adjusting the rolls for 
each different size instead of having to make 
complete roll changes. 

Not only can the web and flange dimensions 
and the thickness of the structural members be 
varied with the rolls, but the same set of rolls 
can be used for different materials. 


Fig. 4. Standard Roll-forming 
Machine Tooled to Produce 
Lock-seam Tubing. The Tub- 
ing is Formed in the First 
Seven Passes and the Seam is 
Locked and Flattened in an 
Attachment between the Sev- 
enth and the Last Pass, after 
which the Tubing is Sized and 
Straightened by Passing it 
through a Turk’s Head 
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Tubular Products 


The fastest, easiest, and most economical 
method of making tubular products for most 
purposes now consists, first, of cold-forming 
strip on a roll-forming machine in which the 
making of an open or a tight seam may also be 
included as a part of the roll-forming operation. 
If welded tubing or pipe is to be produced, a tube 
welding mill with straightening and sizing rolls 
may be added to the roll-forming equipment. 
Fig. 2 shows a group of tubes, all of them cold- 
formed, some of which have been seamed and 
completely finished in the roll-forming machine, 
while others have been welded in a resistance 
weld tube mill. 

Cold-formed tubing, regardless of type of 
seam, may be round, oval, square, rectangular, 
or almost any other shape desired. Many dif- 
ferent types of seams can also be made in a roll- 
forming machine. A few of those most com- 
monly used are illustrated in Fig. 3. The seam, 
as will be seen, may be on the outside or on the 
inside of the tubing. It may be of the standing 
or flat type; it may be designed to serve as a 
closure and also as a means of attachment for 
the tube itself and for things to be fastened to 
it. Corrugations, grooves, flutings, and similar 
forms may be produced in the tube for func- 
tional as well as ornamental purposes. 

In Fig. 4 is illustrated the exit end of a stand- 
ard roll-forming machine having a series of 
eight rolls for making lock-seam tubing.’ The 
tube is completely formed in the first seven roll 
passes, where the two edges of the strip are also 
folded in, while the bringing together and inter- 
locking of the two folds and the flattening of the 
seam to make a tight joint are done in the lock- 
seam attachment. This attachment is mounted 
in the space between the seventh roll stand and 
the last one. The eighth roll stand with tooling 
serves mainly to push the finished tube through 
a device known as a “Turk’s Head” (Fig. 5). 

The Turk’s Head may be equipped with a 
single set of small rollers designed merely to 
straighten and size the tubing or it may be pro- 
vided with a double set of rollers, as shown in 
the illustration, to convert the round tube to 
some other shape. The Turk’s Head is used for 
the latter purpose when several different shapes 
of tubing are to be formed from round tubing of 
the same size. Instead of using a complete set 
of main forming rolls for each of these shapes, 
the initial tooling investment may be consider- 
ably reduced by using one set of rolls for first 
making round tubing and one set of Turk’s Head 
rolls for forming each of the different shapes. 
This arrangement saves considerable time and 


Fig. 5. A Turk’s Head Equipped with Two Pairs of 
Rollers to Convert Round Tubing to Some Other 
Shape. In This Case, Square Tubing is being Produced 


labor, as the Turk’s Head tooling is inexpensive 
and can be changed in much less time than is 
required for a complete roll change. However, 
the Turk’s Head is not suitable for forming 
sharp, deep grooves, flutings, or similar contours. 


Forming Wide Sheets or Panels 


Sheets and strip up to 36 inches wide, and 
even wider, are roll-formed on standard ma- 
chines that are slightly modified for this par- 
ticular purpose, the base being wider and the 
spindles longer than standard units. When wide 
sections that require considerable deep forming 
near the center of the strip are to be produced, 
it is sometimes necessary to increase the spindle 
diameters to prevent deflection. 

The uses for wide cold-formed sheet-metal 
sections have expanded rapidly. For example, 
refrigerator and many types of cabinet shells 
are now being cold-formed from cut-to-length 
stock, the side edges being simultaneously folded 
in or formed for the insertion of an adjoining 
panel. The sheet is straight as it comes from 
the forming machine, and is afterward bent to 
make the three or four sides of the cabinet. This 
method is now standard practice in refrigerator 
manufacture. 
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Fig. 6. Two Types of Bicycle-wheel Rims that are 

Produced in Ten Roll Passes, Seam-welded for 

Strength, and Cut off to the Correct Wheel Diam- 
eter within Plus or Minus 1/16 Inch 


In Fig. 6 are shown two slightly different 
bicycle-wheel rim sections produced in a roll- 
forming machine with ten roll passes which con- 
tinuously shape the strip, folding in both edges 
into tubular sections as shown. This completely 
formed section is then automatically pushed 
through a 150-KVA circumferential seam weld- 
er, an operation which imparts greater strength 
to the rim and enables it to better resist the load 
on the two tubular edges. In the next operation, 
the straight section passes through an automatic 
coiling attachment; as the coil is formed, it is 
automatically cut off to the correct wheel diam- 
eter within a tolerance of plus or minus 1/16 
inch. The production line for forming these rims 
consists of a coil box, a roll-forming machine, 
two seam welders, a coiling machine, and an 
automatic cut-off machine. 

The products described in the foregoing repre- 
sent but a few of the many shapes and forms 
that can be made by the cold roll-forming pro- 
cess. Others too numerous to mention have been 
produced. As production engineers become more 
familiar with the potentialities of roll-forming 
equipment, they will be likely to apply the pro- 
cess more widely. 


Employment in the automotive industry in 
1947 totaled 960,000 salaried and hourly work- 
ers, compared with 654,000 in 1941 and 877,000 
at the war-time peak in 1944. Payrolls were also 
at an all-time high last year, amounting to 
$2,300,000,000 for the 785,000 production work- 
ers, according to Automobile Facts. 
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New Book on Quality Control 


QUALITY CONTROL. By Norbert L. Enrick. 122 
pages, 6 by 9 inches. Published by THE 
INDUSTRIAL PRESS, 148 Lafayette St., New 
York 18, N. Y. Price, $3. 


Today’s emphasis on lowered costs, improved 
quality, and competitive production should pro- 
vide timely interest for this new book on quality 
control. With the aid of numerous tables and 
diagrams, the author has illustrated modern in- 
spection and quality control technique in practi- 
cal shop language by drawing upon actual 
examples from casting, press-working, machin- 
ing, assembly, plating, polishing, and other pro- 
cesses. 

An important part of the book consists of 
several master tables, furnishing ready-to-use 
sampling plans for most types of practical oper- 
ating conditions, such as piece-parts and con- 
tinuous product, various lot sizes, and “allow- 
able per cent defective.” These plans permit 
systematic procedures to improve inspection, 
catch defective product, and prevent errors in 
rejections. 

The modern technique of supplementing pro- 
cess inspection with control charts is explained 
fully, with applications indicating how such 
charts can be used to improve uniformity of 
product, reduce rejections, prolong tool life, and 
lessen “down time.” A special chapter deals 
with the control of old, worn, or excessively 
variable equipment. 

Attention is given to the problem of setting 
specifications, tolerances, and allowances, and to 
the principles of measuring and gaging, includ- 
ing the newly developed “compressed limit’ 
practice. Finally, a case history is given of a 
plant-wide installation in which the various 
methods of inspection have been knit in with 
production for a coordinated quality control 
program. 


National Standards Approved by 
American Standards Association 


A list, including prices, of all the National 
Standards approved by the American Standards 
Association has just been published. The fields 
include civil, mechanical, and electrical engineer- 
ing, as well as automotive, transportation, min- 
ing, chemical, textile, and other industries. 
Copies of the list can be obtained without charge 
from the American Standards Association, 70 E. 
45th St., New York 17, N. Y. 


} 
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Annual Meeting of the American 
Gear Manufacturers Association 


(Left to Right) Walter L. Schneider, Newly Elected President of the American Gear 

Manufacturers Association; F. W. Walker, New Vice-president of the Association; and 

Louis D. Martin, who was Presented with the Connell Award for His Contributions to 
the Knowledge and Literature of the Gearing Industry 


highlighted the thirty-second annual meet- 

ing of the American Gear Manufacturers 
Association held at Hot Springs, Va., June 7 to 
9. inclusive. At the Monday morning session, 
after opening remarks by the president, R. B. 
Tripp, who is executive vice-president of the 
Ohio Forge & Machine Corporation, Cleveland, 
Ohio, reports of the various committees were 
presented, and then D. T. MacCartney statisti- 
cian of the Association, read a paper on “Statis- 
tics in the Gearing Industry,” which was fol- 
lowed with keen interest by all those concerned 
with business management. 

One of the important engineering papers pre- 
sented at the meeting was entitled “Some Fac- 
tors Influencing the Quality of Ground Gears 
and Worms.” The author, L. P. Tarasov, re- 
search engineer of the Norton Co., Worcester, 
Mass., pointed out that defects found in a ground 
surface are not necessarily caused by unsatis- 
factory grinding practice. He discussed surface 
cracks, burns, and other defects; ways of de- 
termining their magnitude; and remedies for 
metallurgical conditions and manufacturing 
practices that cause surface defects in gears. 

Another paper, which dealt with the problem 
of noise in marine propulsion gears, was read by 
George Wohlberg, superintendent of the Wave 


and business problems 


Mechanics Laboratory at the U. S. Naval Engi- 
neering Experiment Station, Annapolis, Md. 
Generation of noise in gears, means of reducing 
gear noise, methods of testing gears for noise, 
etc., were considered, and the acoustical labor- 
atory facilities at the U. S. Naval Engineering 
Experiment Station were described. 

One of the most important features of the 
meeting was an engineering forum, at which 
many phases of gearing were discussed. The 
members of the panel were: Moderator, S. L. 
Crawshaw, Western Gear Works; A. H. Candee, 
Gleason Works; L. D. Martin, Eastman Kodak 
Co.; F. Richardz, Westinghouse Electric Corpor- 
ation; C. R. Staub, Michigan Tool Co.; P. A. 
Manger, Farrel-Birmingham Co., Inc.; and R. E. 
Rawling, Rawling Gear Works. 

The speaker at the dinner was William Haz- 
lett Upson, well-known writer. An important 
event at the dinner was the presentation of the 
Connell award to Louis D. Martin for his “im- 
measurable contributions to the gearing indus- 
try’s knowledge and literature, particularly in 
the fine-pitch gearing field.” This award, which 
is made annually by the American Gear Manu- 
facturers Association, was established by the 
Falk Corporation in commemoration of the late 
Edward P. Connell, vice-president. 

Mr. Martin’s entire business career has been 
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spent in the gearing industry with the Brown- 
Lipe Gear Co., the General Motors Corporation, 
and the Eastman Kodak Co. He has been with 
the latter concern for twenty-two years, and at 
the present time is in charge of all gear engi- 
neering and development. 

Walter L. Schneider, vice-president of the 
Falk Corporation, Milwaukee, Wis., was elected 
president of the Association for the year 1948- 
1949, after having served for the past year as 
vice-president. F. W. Walker, vice-president of 
the Philadelphia Gear Works, Inc., Philadelphia, 
Pa., was elected vice-president of the Associa- 
tion. Last year Mr. Walker served as treasurer 
and chairman of the General Commercial Com- 


mittee. Roger B. Salinger, president of the 
Massachusetts Gear & Tool Co., Woburn, Mass., 
was elected treasurer of A.G.M.A. 

The following were elected members of the 
executive committee: S. L. Crawshaw, manager 
of engineering and sales, Western Gear Works, 
Seattle, Wash., and its subsidiary, the Pacific 
Gear & Tool Works, San Francisco, Calif.; Paul 
A. Manger, chief engineer, Farrel-Birmingham 
Co., Buffalo Division, Buffalo, N. Y.; John H. 
Flagg, president of the Watson-Flagg Machine 
Co., Inc., Paterson, N. J., and Lewis B. Bond, 
vice-president and general manager of the 
Christiana Machine Co., a subsidiary of the 
Charles Bond Co. of Philadelphia, Pa. 


Welding Production Doubled by 
Improved Material-Handling 


HE important influence of material-handling 

methods on productivity of manufacturing 
equipment was recently illustrated in connection 
with a resistance welding operation at the plant 
cof the Flint Tool & Mfg. Co., Holly, Mich. The 
operation consisted of welding a tapped plate 
inside one end of an oil-pan to hold a drain plug, 


Projection Welding of a Tapped Plate inside 
One End of an Oil-pan 
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as shown in the accompanying illustration. The 
plate was 1/4 inch thick, and the pan was made 
of SAE 1010 steel, 0.060 inch thick. Two welds 
were made at the top of each plate. 

The 75-KVA projection welding machine used 
(made by the Progressive Welder Co.) produced 
3000 welded assemblies in eight hours, or 6000 
in the two shifts per day that the machine was 
operated. This was equivalent to twenty-four 
hours’ production from the blanking and draw- 
ing equipment used to produce the oil-pan. 

It became necessary, however, to double the 
output per shift. This was achieved—without 
additional equipment—simply be adding a sec- 
ond operator to load the machine and by chang- 
ing the method of transporting the parts to the 
machine. With this set-up, the machine produced 
about 700 assembled pans per hour, against the 
previous production rate of 375 per hour—a 
total of 5600 assemblies every eight hours, com- 
pared with 3000. 


* * * 


A new slippery finish for electrical wire has 
been developed by the United States Rubber Co. 
to make the wire pull more easily through sharp 
bends in conduit. The super-slippery surface is 
produced by a new wax coating on the insulation, 
which is said to make the wire slide with one- 
half or one-third the amount of pulling formerly 
required. The wax is used on U. 8S. Rubber’s 
Laytex wire, and is expected to speed up the 
installation of electrical equipment, particularly 
in locations difficult of access. 
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Preforming 


Application of an Auxiliary 
Preforming Mechanism — 
the “Maxiroll” 


EDUCED scrap loss, in- 
R creased die life, and 
higher production rates 
are the advantages claimed for 
a new forging technique devel- 
oped by the National Machin- 
ery Co., Tiffin, Ohio. This tech- 
nique, called “Maxirolling,”’ is, 
as the name suggests, a rolling 
operation done in a Maxipres. 
It preforms the forging blanks, 
producing accurately reduced 
sections, so that the stock is 
properly distributed to meet 
the requirements of the final 
forging. 

The Maxiroll which does this 
preforming is an auxiliary at- 
tachment. It consists of a pair 
of reducing rolls mounted on the inside of the 
press frame, thus occupying no usable die space. 
These rolls are driven by the press mechanism 
and the roll-shafts are so designed that the rolls 
can be quickly changed to suit the breakdown 
requirements of the dies being used. 

The roll and die arrangement employed in 
forging double-end wrenches, two from each 
blank, in an experimental set-up is shown in 
Fig. 1. The rolling mechanism is seen at the 
left. The dies are those regularly used for pro- 


Fig. 1. 
ment, as Seen at the Left, for Forging Double-end Wrenches 


in Forging Operations 


Maxipres Equipped with a Maxiroll Auxiliary Attach- 


ducing the wrenches under a hammer. The final 
die design recommended for the Maxipres would 
be considerably different and much lighter. 
The double-length stock (3/4 inch in diameter 
by 16 inches in length) is shown at the left in 
front of the die. The central example is a for- 
ging with one end completed and with the oppo- 
site end rolled preparatory to forging the second 
wrench. It will be seen that the completed for- 


ging, shown at the right of the illustration, has 
a minimum of flash and scale. 


Fig. 2. In Forging a Camshaft, the Blank is Preformed by Maxirolling into the 
Shape Indicated at B, the Final Result being Shown at D 
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Another example of the work obtainable by 
Maxirolling is the camshaft shown in Fig. 2. 
The preformed blank B was reduced in a Maxi- 
roll similar to that shown in Fig. 1. The final 
forging was produced by two impressions, the 
forging appearing as shown at C after the first 
pass, and as shown at D after the final impres- 
sion. The sharp detail of the forging and the 
accurate distribution of the stock are apparent. 

Still another job on which big savings are in- 
dicated is the automotive steering arm shown in 
Fig. 3. Stock A is sufficient for two forgings, 
and is 1 1/16 inches square by 16 3/4 inches 
long. The breakdown B is obtained in one pass 
through Maxirolls. The double 
forging at C was produced 
from the preformed blank B in 
the same dies as were used for 
producing the job in a Maxi- 
_ pres not equipped with the roll- 
ing attachment. As shown at 
C, the forging is sharp and well 
filled, with a small amount of 
well distributed flash. At D is 
seen the forging produced in 
the same set of dies before the 
Maxiroll attachment was avail- 
able. It will be noted that there 
is considerably more flash than 
on the example at C. 


* * * 


Magnetite ore is being used 
as ballast for ships, resulting 
in the saving of hundreds of 
thousands of tons of pig iron 
and scrap previously employed. 
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Fig. 3. In Producing Auto- 
motive Steering-arm For- 
gings, Use of the Maxirolls 
Gives the Final Result In- 
dicated at C, in Com- 
parison with the Forging 
at D which was Formed on 
a Maxipres not Equipped 
with the Rolling Attachment 


Special Multiple-Spindle Machine 
for Drilling Motor Frames 


All the pole holes in the frames of electric 
motors are drilled in one set-up at the Ashtabula 
plant of the Reliance Electric & Engineering Co. 
by the use of a special multiple-spindle drilling 
machine. In this machine, eight drills are lo- 
cated radially around the frame fixture. Feed 
for each drill is provided by a separate electric 
motor. This fixture, together with a Reliance 
adjustable-speed drive, gives a flexible arrange- 
ment for controlling the drill speed and feed to 
suit the drill size and the material in process. 


Drilling All the Pole Holes in Electric Motor Frames Simultaneously 
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Milwaukee Meeting of A.S.MLE. 


Ts semi-annual meeting of the American 
Society of Mechanical Engineers, held in 
Milwaukee, Wis., early in June, covered 
an unusually broad range of subjects in almost 
every field of mechanical engineering—from 
nuclear energy to broaching practice. Several 
simultaneous sessions were held daily, beginning 
Monday, May 31, and concluding Friday, June 4. 
Among the subjects covered were materials- 
handling, gas turbine power, applied mechanics, 
machine design, hydraulics, railroad engineer- 
ing, aviation, heat transfer, engineering educa- 
tion, power plant engineering, management of 
industrial plants, metals engineering, plastic 
flow of metals, industrial instruments and regu- 
lators, fuels, production engineering, metal cut- 
ting, and cutting fluids. 

The materials-handling session dealt with 
various applications of hoists and cranes in in- 
dustry. Included were the different types of 
monorail hoists and overhead traveling cranes 
used in machine shops, foundries, steel mills, 
and other industrial plants. Newly modernized 
and mechanized foundries were also covered, in- 
cluding the mechanical handling of the melting 
operations and the unloading of materials by 
elevators and conveyors operated automatically. 
Conveyors on which the castings are hung when 
they go to the ovens, sand-blast department, and 
grinding operations were also described. 

In the engineering education session, uni- 
versity-industry relations in the developing of 
engineers were discussed. At this session, it was 
pointed out how the increasing complexity of 
industrial operations compels a re-evaluation of 
university-industry relations, particularly with 
reference to the training of engineers. Specific 
shortcomings in traditional engineering-educa- 
tion methods were referred to. At the same ses- 
sion, the methods used by Milwaukee industries 
to develop engineers were dealt with. The ex- 
periences of several companies engaged in train- 
ing the student engineer for a particular indus- 
try and in preparing him for specific assign- 
ments were related. 

In the sessions relating to machine design, 
such subjects as modern projection welding, 
transparent models for the demonstration and 
study of lubrication, and the importance of cores 
in die-casting design were referred to. One paper 
dealt with a new approach to the design of 
dynamically loaded compression and extension 
springs. (See page 174 of this issue.) 


An entire session was devoted to the subject 
of splines and spline shafts in machine design. 
In one paper a set of tolerances and allowances 
was proposed for five classes of spline fits—free 
fit, sliding fit, push fit, light-drive fit, and press 
fit. Another paper read at the same session dealt 
with the manufacturing of automotive splines. 
It emphasized the advantages of involute splines, 
based upon observation in mass production. 

The broach requirements for spline shafts and 
fittings were dealt with in another paper. This 
paper covered the fundamentals of broach de- 
sign, including effect of heat generation, broach- 
ing of heat-treated parts, spiral splining, gaging, 
tolerances, and inspection. 

Hobbing for spline shafts was covered in a 
paper which also emphasized the advantages of 
the new American standard involute splines, 
such as longer hob life, reduced number of hobs 
required to cut standard splines, and inter- 
changeability of hobs. 

At the metal-cutting sessions, the subjects of 
grinding, drilling, tool chip temperatures, and 
economic life of cutting tools were dealt with. 
A paper on the evaluation of cylindrical grind- 
ing performance outlined a new basis for rating 
the grinding process. By this system, the net 
unit power per cubic inch of metal removed per 
minute and the ratio of metal removed to’wheel 
wear are obtained, along with the surface quality 
of the ground part. Specific reference was 
made to the use of a variety of wheels on five 
different steels and cast irons. 

The theory and practice of the crush-dressing 
operation on grinding wheels, as based on ex- 
perimental data, was the subject of a paper giv- 
ing a qualitative analysis of the crush-dressing 
process. In this connection, the forces involved, 
the power requirements, the rate of wheel re- 
moval, and the effect of wheel and crusher diam- 
eters and surface speed on the crushing process 
were discussed. Crush-dressing versus diamond- 
truing was also considered. 

The distribution of heat generated in drilling 
was another subject covered. The effect of cut- 
ting speed on cutting temperature, chip hardness, 
and chip thickness was also dealt with in a 
progress report on tool chip temperatures. 

Several interesting excursions were arranged, 
including visits to the plants of the Kearney & 
Trecker Corporation, the Nordberg Mfg. Co., the 
Falk Corporation, the A. O. Smith Corporation, 
and the Allis-Chalmers Mfg. Co. 
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Materials 


THE PROPERTIES AND NEW APPLICATIONS OF 
MATERIALS USED IN THE MECHANICAL INDUSTRIES 


Sintered Alnico 5 for Small 
but Powerful Magnets 


The Metallurgy Division of the General Elec- 
tric Co., Pittsfield, Mass., has perfected a method 
of sintering Alnico 5, a permanent magnet ma- 
terial, which permits the design of intricate 
shapes with higher external energy than has 
been heretofore possible. This material is espe- 
cially adaptable where small, powerful magnets 
having high magnetic properties are required 
and is expected to find extensive use in the elec- 
tronic, electrical, and instrument industries. 

The sintering process permits the economical 
production of small-sized parts which are finer 
grained and less brittle. The new material has 
unusually high tensile properties, and can be 
produced with smooth surfaces and close dimen- 
sional tolerances. The fine structure of this ma- 
terial also is said to eliminate crystal pick-outs 
201 


Solder in Paste Form has 
Triple Action 


A series of soldering and brazing alloys in 
paste form, known as “Super Solder” alloys, is 
being made available by the Fusion Engineering 
Co., 18386 Euclid Ave., Cleveland 15, Ohio. These 
pastes contain a cleaning agent, flux, tinning 
agent, and solder, and can be applied with a 
spatula, brush, or directly from a collapsible 
tube or a suitable container fitted with a nozzle. 
After application, only heat is necessary to 
establish strong joints. Semi- and fully-auto- 
matic methods of application, controlled by a 
foot-pedal, hand-lever, or cam drive, can be used 
with these alloy pastes. .................. 202 


Compound for Cleaning Electrical 
Contacts and Commutators 
A liquid compound, known as “Rotol,” that 


cleans all forms of electrical contacts has been 
introduced on the market recently by the Rotol 
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Chemical Co., 58-21 80th St., Elmhurst, N. Y. 
This compound dissolves dirt and waste that ac- 
cumulates on the surfaces of commutators, slip 
rings, and contact tracks of motors, controllers, 
starters and regulators, cell switches, and all 
forms of electrical equipment with exposed con- 
tact surfaces. One advantage offered by Rotol 
is the elimination of any need to use sandpaper 
or other forms of abrasive for cleaning purposes. 
The liquid is non-inflammable and does not give 
off any poisonous fumes. ............ — 


Bronze Sheet Rolled from Centrifugally 
Cast Billets 


A new development in the production of 
aluminum-bronze rolled sheet is the use of cen- 
trifugally cast slabs for rolling in preference to 
the more commonly used statically cast ones. 
The sheets and plates produced by Ampco Metal, 
Inc., Milwaukee 4, Wis., from this centrifugally 
cast material are sound, solid, flaw-free, and uni- 
form. They may be obtained in the annealed 
state for fabrication purposes, where corrosion 
resistance is important, or unannealed and spe- 
cially processed for applications where wear 
resistance is essential, such as gibs, ways, liners, 


Thermoplastic Material Formed into 
Irregular and Compound Shapes 


A thermoplastic material that is tough, light 
in weight, and easy to form into compound 
shapes is being manufactured by the United 
States Rubber Co., New York City. It is non- 
corrosive and stable under changing atmospheric 
conditions, with exceptional electrical insulating 
properties and a low rate of heat conductivity. 
This material, known as ‘“Versalite,” can be 
formed into irregular and compound shapes as 
large as 5 by 10 feet, and can be made in almost 
any thickness above 0.020 inch. It can have a 
solid color throughout, with a dull, satin, gloss, 
or embossed finish. The new material will not 
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chip or warp and is highly resistant to gasoline, 
oils, and most commercial cleaners. 

Because the material can easily be formed, 
new fields are opened up for elaborate designs 
without expensive tooling. Costly finishing oper- 
ations are eliminated. Possible applications in- 
clude radio cases and parts for boats, automo- 
biles, buses, airplanes, and trains. ......... 205 


Wax Compound Provides Anti-Static 
Surface for Plastics 


A special synthetic wax made by Glyco Prod- 
ucts Co., Inc., Brooklyn, N. Y., when incorpor- 
ated into plastic molding compounds, gives ex- 
cellent anti-static properties to the finished 
surfaces. The use of this wax, called ‘“Acrawax 
C,” in many types of plastics that ordinarily 
pick up harmful static charges or become dirty 
from lint, dust, etc., will tend to eliminate these 
objectionable features, ................... 206 


New Acid Agent for Bright 
Nickel-Plating 


The development of a new additive, designated 
“Actane,” for use in acid dips prior to plating 
has been announced recently by Enthone, Inc., 
Department M, 442 Elm St., New Haven, Conn. 
This material is added to the acid dips used prior 
to plating, such as hydrochloric or sulphuric 
acid, to disperse and remove colloidal films that 
may be deposited on metal surfaces during 
cleaning and that cause the plate to be spotted, 
streaked, or stained. 

It has been found that particularly satisfac- 
tory results are obtained through the use of this 


acid additive when dipping non-ferrous metals, 
such as copper and brass, prior to bright nickel- 
plating. Actane keeps the acid dips used in all 
plating cycles clearer and makes rinsing of the 


Easily Removed Coating Protects 
Metal Parts 


Peelcote, a vinyl-base protective coating for 
metal parts, which can be easily and quickly 
peeled off, has been developed by the Watson- 
Standard Co., 225 Galveston Ave., Pittsburgh, 
Pa. The product is an air-drying coating de- 
signed to protect metal surfaces from scratches, 
chips, and corrosion during shipment, storage, 
handling, and some types of fabrication. Two 
forms, which can be applied by spray or dip 
methods, provide a clear, transparent or a black 


Solder with Triple Core has Improved 
Type of Acid Flux 


A new type of acid core solder known as “Tri- 
Core Leakpruf” acid-filled solder has been an- 
nounced by Alpha Metals, Inc., 363 Hudson Ave., 
Brooklyn 1, N. Y. A synthetic acid flux forms 
the triple core of the solder and this is said to 
be more active but less corrosive than the usual 
acid fluxes. This product can be used to solder 
stainless steel, Monel, nickel, and other metals 
hitherto not usually solderable with a core 
solder. In fact, tests have shown that the only 
metals that cannot be soldered when this syn- 
thetic acid flux is employed are aluminum and 
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To Obtain Additional Information on Materials of Industry 


To obtain additional information about any of the materials described on these pages, fill in 
below the identifying number found at the end of each description—or write directly to the 
manufacturer, mentioning name of material as described in July, MACHINERY. 
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of the date of this issue to MACHINERY, 148 Lafayette Street, New York 13, N. Y. 
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[This service is for those in charge of shop and engineering work in manufacturing plants.] 


Fig. |. Thread Milling Attachment with Inner Assem- 
bly Removed. Combination Bottoming Drill and Spot- 
facing Tool is Shown in the Drilling Machine Spindle 


Fig. 2. Portable Multiple-spindle Rotary Turret Head 
Equipped with a Drill, Spot-facing Tool, and Thread 
Milling Attachment 


of Threads in 


N milling internal threads in ar- 
mor plate for ships, it was for- 
merly necessary to under-cut the 

bottom of a drilled hole to provide 
for chip and tap clearance and em- 
ploy a set of six taps. This required 
about thirty minutes per thread, and 
the set of taps lasted for only about 
fifty holes. 

With the attachment here de- 
scribed, a single operation now re- 
places the seven previously required 
and a thread can be milled in about 
two minutes. Since an aircraft car- 
rier, for example, has more than 2000 
bolt holes in its forty armor plates, 
the total saving in time is consider- 
able. The attachment was developed 
by Frederick J. Kratchman, chief 
quarterman toolmaker at the New 
York Naval Shipyard. By its use, 
single-lead modified buttress threads 
having an outside diameter ranging 
from 1.875 inches to 4.217 inches can 
be milled in armor plate up to 14 
inches in thickness. 

The thread milling attachment can 
be used with either a standard drill- 
ing machine, Fig. 1, or a portable, 
multiple-spindle, rotary turret head, 
as shown in Fig. 2. The turret head 
permits drilling, spot-facing, and 
tapping to be performed in any con- 
venient location, even when the ar- 
mor plate is in position on the ship. 
A 3-H.P. portable power transmis- 
sion unit is employed to rotate the 
drilling spindle at a speed of 85 
R.P.M. A planetary gear arrange- 
ment within the attachment permits 
revolving the thread milling spindle 
in the opposite direction at 395 
R.P.M. In this portable unit, the 
head is rapidly raised and lowered 
by compressed air and the tool is fed 
to depth mechanically. 

A cross-section of the tool is shown 
in Figs. 3 and 4, with its parts in 
their relative positions after milling 
the thread T in a previously drilled 
hole in armor plate A. Disassembled 
parts of the tool are shown in Fig. 5. 
Thread milling with this tool begins 
at the bottom of the hole, thus elim- 
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Armor Plate 


inating the need for under-cutting, since there 
is ample space for chips to accumulate at the 
bottom of the hole. 

The upper end of the outer housing O is pro- 
vided with a split ring for clamping the tool to 
spindle S of the drilling machine or pcrtable 
head. Tapered adapter V, which fits into a taper 
in the spindle, is provided with internal splines 
to drive the externally splined drive-shaft D. 
Drive-shaft D rotates in sleeve B which is 
threaded to inner housing H. The upper portion 
of the inner housing is provided with an inter- 
rupted Acme thread, while its centrally located 
cylindrical portion has a radial slot U extending 


Fig. 3. Cross-section of Thread Milling Attachment, 
with Parts in Their Relative Positions after Having 


Milled Thread T in Armor Plate A 


SECTION Y-Y 


Fig. 4. Here Pin K is Shown in the Center of the 
Cylindrical Lock. It can be Secured in This Position 
by Rotating Handle Q 


for 180 degrees around its periphery. The bore 
of the lower portion of the inner housing is ec- 
centric, and the extreme lower edge of this hous- 
ing is provided with a lip extending for 180 de- 
grees around its periphery. 

The interrupted Acme thread at the upper end 
cf housing H is made in two 90-degree sectors, 
separated by 90-degree cylindrical portions, as 
shown in Section X—X, Fig. 4. Worm-wheel W, 
having corresponding interrupted Acme threads 
and cylindrical portions in its bore, meshes with 
worm-shaft J. The worm-shaft can be rotated 
by means of the handwheel shown for manual 
operation or it can be connected to a power 
source for automatic operation. 

Worm-wheel W rests on top of a lead-screw 
guide nut L, which has an interrupted external 
thread that engages the lower end of the outer 
housing. This facilitates removal of the inner 
housing and permits rapid substitution of the 
twist drill used preparatory to thread milling. 
The lead-screw guide nut is also provided with 
an internal Acme thread for a portion of its 
length, which meshes with the interrupted thread 
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on the inner housing as the housing is rotated. 
This causes the inner housing to be raised or 
lowered in a helical path, depending upon the 
direction of rotation. 

Extending through the eccentric bore in the 
lower portion of the inner housing is an adjust- 
able eccentric bushing E. This bushing supports 
the cutter-shaft C, which is connected at its 
upper end to the drive-shaft by an Oldham 
coupling. Power can thus be transmitted from 
the drive-shaft to the cutter-shaft while the 
eccentricity of the latter is varied or maintained. 
A multiple-tooth, cast-alloy tipped milling cut- 
ter is bolted to the lower end of the cutter-shaft. 

The eccentricity of the cutter-shaft is adjusted 
as follows: A radial stop-pin R secured to the 
flange at the upper end of bushing EF extends 
through the radial slot U of the inner housing 
into a variable eccentric control collar F. This 
collar is rotated by means of a number of han- 
dles, one of which is shown at G, thus turning 
the eccentric bushing and shifting its center with 
relation to the center of the drive-shaft. 

Pressed into the lower face of eccentricity 
control collar F is a pin K, which extends into 
and has a path of travel along a 180-degree an- 
nular groove M in the top face of an adjustable 
lock-collar P, as seen in Section Y-Y, Fig. 4. 
This lock-collar is held to the lower face of the 
cylindrical portion of the inner housing by set- 
screws (not shown). At one end of the annular 
groove is a lock consisting of a small cylinder 
having a radial slot N that can be aligned with 
the circular groove by rotating handle Q to the 
position shown. Pin K can, therefore, be moved 
to the center of the lock and secured in this posi- 
tion by rotating the handle through an angle of 
90 degrees into a recess machined in the side of 
- lock-collar P. Control collar F' and eccentric 
bushing E are thus locked in their preset posi- 
tions until the handle Q is returned to the posi- 
tion shown in Fig. 4. 


Coolant for the thread milling operation flows 
into the upper ring in distributor A; and down 
a vertical passageway in the lower portion of 
inner housing H. The outlet flow of coolant is 
up a parallel hole in the inner housing, through 
the lower ring in the distributor, and out tube 
B,. Both the inlet and outlet coolant tubes are 
supported by means of slotted forks, such as the 
one shown at C;. This construction permits the 
tubes to rise and fall with the movement of 
the tool. 

To change the depth of thread or compensate 
for wear, the tool is reset by loosening the set- 
screws in lock-collar P, so that it is free to ro- 
tate. Control collar F is then revolved until the 
desired dimension (measured with a microm- 
eter) is obtained between the heel of the lip at 
the lower edge of the inner housing and the most 
remote cutting edge of the milling cutter. With 
the control collar thus set, it is held in place 
relative to the inner housing H while the lock- 
collar is rotated until its lock engages pin K. 
The set-screws are then tightened to secure the 
lock-collar in this position. Pin K will thus be 
engaged and locked at the desired point of 
eccentricity. 

The control collar can still be rotated as far 
as the diametrically opposite point of eccentri- 
city for the purpose of moving the milling cutter 
toward the lip on the inner housing, so that the 
tool can be inserted in the hole to be threaded. 
When the rotating cutter has been positioned at 
the bottom of the hole, with the heel of the lip 
on the inner housing in contact with the bottom 
of the hole, the control collar is turned until its 
pin engages the lock in the lock-collar. This re- 
sults in the cutter being fed to the desired depth 
in the work. Rotation of the handwheel will then 
cause the cutter to be drawn upward in a helical 
path, generating an internal thread as deter- 
mined by the meshing Acme threads on the in- 
ner housing and on the lead-screw guide nut. 


Fig. 5. Disassembled Parts 
of the Thread Milling At- 
tachment Shown in Fig. 3 
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Electrical and Electronic Controls for 
Form-Duplicating Machines 


By H. C. TOWN 


Developments in mechanisms for automatic- 
ally controlling the movements of profile- or con- 
tour-duplicating tools or cutters were described 
in November, 1945, MACHINERY, page 171. The 
use of a tracer finger or feeler which follows the 
profile or contour of a master part or model and 
governs the feeding motions of the machine in 
accordance with the contours encountered is a 
basic characteristic of most of these automatic 
copying mechanisms. The article referred to 


Fig. |. 


CHANISMS 


Mechanisms Selected by Experienced 
Machine Designers as Typical Examples 
Applicable in the Construction of 
Automatic Machines and other Devices 


dealt only with mechanically actuated mechan- 
isms. The present article will describe the ap- 
plication of electrical and electronic controls to 
such devices. 

In machining irregular shapes or contours to 
duplicate a master or model part by means of a 
rotating milling cutter, two feeding movements 
are employed simultaneously. The main feed of 
the milling cutter or the work normally proceeds 
at a uniform rate, usually in a direction length- 
wise of the work, while the milling cutter slide, 
which usually operates at right angles to the 
main feed, moves toward or away from the work 
according to the control exerted by the tracing 
finger which follows the contour of the master. 


Diagram Showing Principle of Keller Electrical Control Unit as Applied 


to Form-turning. Fig. 2. Templet Feeler and Four-contact Electrical Switching 


Mechanism Used for Form-turning. 


Fig. 3. 


Diagram Illustrating Operation of 


Unit Shown in Fig. 2 when Turning a Shaft having a Cylindrical Portion and a 


Curved Shoulder. 


Fig. 4. Magnet Head for Electronic Method of Form Copy- 


ing. Fig. 5. Diagram Illustrating Operating Principle of Auxiliary Finger Con- 
trol Used in British Thomson-Houston Device for Contour Milling 
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By the electrical control method, the milling 
cutter may be fed into the work until the tracer 
touches the master, when the electrical contact 
thus established actuates relays, controllers, and 
one or more magnetic clutches which instantly 
stop or arrest the feeding movement in one di- 
rection while the cutter feed continues in the 
main feeding or milling direction. 

When the lateral pressure against the tracer 
becomes too high, as it may in coming against 
steep-walled surfaces, another contact is actu- 
ated, by which the milling slide is withdrawn 
trom the work. If the pressure still continues 
to rise, a third contact will cut off the feed in the 
main working direction, whereupon the spindle 
and tracer are retracted until the tracer meets 
no resistance and the operation again proceeds. 

This method is not restricted to milling, but is 
adaptable to almost any machining operation. 
Fig. 1 shows diagrammatically the application 
of a Keller electrical control unit to automatic 
form-turning. Here a thin metal templet T is 
mounted on a bracket at the back of the lathe, 
and the tracer point, maintaining a light contact 
with the templet, controls the movement of the 
cutting tool. One magnet box is geared to the 
lathe feed-shaft, and the other to the lead-screw. 

When the machine is operating, the cross-feed 
friction clutch remains engaged for the sur- 
facing feed and the nut is engaged with the lead- 
screw for the sliding or longitudinal feed. The 
control cabinet has directional control and two 
knobs for changes of feed. 

The heavy lines shown in Fig. 1 denote the 
14-volt control circuit, the dynamotor, and the 
connections to the tracer contact and relay coils. 
The 110-volt power circuit from the relay arma- 
ture to the magnet brushes is shown in the dia- 
gram by broken lines. One side of the motor- 
generator A and the aluminum contact lever B 
are grounded. When the “in” contacts are closed 
by the spring attached to contact lever B, the 
“in” relay is energized, and this, in turn, closes 
the 110-volt circuit to the “in” magnetic clutch. 
The cross-slide then runs toward the templet 
until the tracer point overcomes the resistance 
of the spring and thus closes the “out’’ contacts, 
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Fig. 6. Copy Control 
with Main and Auxiliary 
Feeling Fingers Employed 
in Thomson-Houston Elec- 
tronic System 


thereby reversing the feed of the cross-slide. 
When the profile of the templet runs parallel 
to the lathe bed, the points are neutral, and a 
cylindrical shape is turned. The sensitiveness 
of the mechanism and the light contact between 
templet and tracer (about 7 ounces) do not 
restrict the metal-removing capacity of the lathe, 
which will produce the most intricate shapes, 
(triangular, square, etc.), in addition to cylin- 
drical work, with an accuracy of within 0.001 
inch of the templet form. 

To effect the moving of the tool in two direc- 
tions, three sets of contacts on two levers are 
usually employed, but it is advantageous to ob- 
tain a smooth traverse by increasing the num- 
ber of contacts to, say, four on three levers. In 
applying such an arrangement to a lathe, two 
separate motors may be employed, one for the 
longitudinal feed and the other for the in and 
out feed of the tool. Each drive is through an 
electromagnet, the arrangement being such that 
the armature disk is entrained by the half of the 
coupling mounted on the motor-shaft when con- 
tact is made by the feeler apparatus, while at 
other times, the armature disk is braked at once 
by the half of the coupling fixed to the machine 
frame after the breaking of the contact. This 
immediate interruption is important from the 
accuracy standpoint. 

Fig. 2 shows the feeler employed and Fig. 3 
illustrates the action in turning a shaft having 
a cylindrical portion and a curved shoulder. The 
start of the cut takes place after the feeler arm, 
which is fixed laterally on the transverse slide, 
has run onto the templet. The bringing up of 
the saddle with the feeler takes place when the 
control current is switched on as a result of the 
fact that the feeler control, when there is no 
pressure on the feeler finger, is always connected 
for transverse feed toward the work by the con- 
tacts A, B, C, and D, Fig. 2. If, then, the free 
end of feeler finger E, arranged perpendicular 
to the arm F, strikes one side of the templet G, 
the feeler finger will turn in the ball joint, so 
that the part H displaces the pin J, thus deflect- 
ing levers K and L whereby contacts M and D 
are closed and the longitudinal feed engaged. 


Vee. - 
? 
: 
= 5 


Both feeds now operate simultaneously until 
increased pressure on the feeler finger causes the 
contacts A and B to open and switch off the 
transverse feed. This condition is maintained 
as long as the templet edge remains parallel with 
the bed (position 1, Fig. 3), but when the finger 
reaches path 2, the pressure becomes greater, so 
that contacts A and N close and the transverse 
feed comes into action in a direction away from 
the work axis. 

If both feeds were equal, the tool would traverse 
at 45 degrees, but as the curve of inclination is 
less than this, the lathe saddle withdraws from 
the templet, so that the pressure on the finger is 
reduced. This allows contacts A and N to open 
and interrupt the transverse feed, so that only 
the longitudinal feed operates until the finger 
receives an increased pressure from the templet 
' to close contacts A and N and move the tool 
away from the work axis. 

This operation continues until path 3 is reached, 
when the inclination is greater than 45 degrees. 
Until now the longitudinal feed has operated 
constantly, with partial actuation of the trans- 
verse motion, but now the conditions are re- 
versed. Since the pressure is increased by the 
steep angle, contacts C and D are opened to in- 
terrupt the longitudinal feed, and the transverse 
feed alone operates until the finger pressure re- 
laxes to such an extent that contacts C and D 
close again. This operation repeats over path 3 
until path 4 is reached, when the feeler, being 
unable to free itself from pressure, causes only 
the outward transverse feed to remain in opera- 
tion. This pressure remains constant over the 
whole surface until path 5 is reached, when the 
finger is freed and an alternating operation be- 
tween sliding and sur- 
facing takes place until 
the corner is turned and 
contact A and N, as well 
as A and B remain open, 
while contacts C and D 
and M and D for the 
longitudinal feed are 
closed. 

Although a _ sensitive 
motion can be obtained 
with any device using a 
step-like movement of 
slides acting at right 
angles to each other, it is 
apparent that the height 
of the steps is dependent 
on the time required for 
the switches, relays, 
clutches, and motors to 
perform their respective 


Fig. 7. 


Electronic Circuit Employed with Copy 


Control Feeling Finger Shown in Fig. 6 


functions, and it may be difficult to synchronize 
these functions with the feeler position. 

Electronic controls may be quicker in opera- 
tion than electrical controls. As indicated in 
Fig. 4, an electronic control may have two mag- 
net coils A with an intermediate tongue B which 
is permanently connected with the tracer D. 
Any change in the position of the tongue above 
the tracer induces a current in a bridge con- 
nected with the coils and thereby causes a 
switching operation by way of a Thyratron tube. 
Since a higher sensitivity is available, no electro- 
magnetic clutches are used, but the feed motors 
are stopped by rotor short-circuit braking as 
soon as the tracer transmits the impulse. This 
insures a high rate of feed change, which would 
probably cause trouble if attempted with mag- 
netic clutches. 

It is possible to work directly from a drawing 
without the use of a master by employing photo- 
electric cells. Two cells are used, one to control 
the path of the cutter, and the other, the move- 
ments of a table in accordance with the sections 
and guide lines on a drawing which is automat- 
ically advanced through the machine. This 
method has the advantage that the customary 
sections can be drawn in their original form. 
By means of change-gears, work and drawing 
ratios of 1:1 up to 5:1 can be obtained, so that 
it is possible to machine work of such large 
dimensions that it is necessary to use a reduced- 
scale drawing. 

The sensitivity of the ‘‘feel” can be increased 
by an auxiliary finger whose position in relation 
to the main finger is dependent on the pitch of 
the required curve. This method controls the 
speed ratios of the feed motors, so that prac- 
tically no switching on or 
off of the motors takes 
place, except in case 
the main finger should 
leave the pattern. This 
system of control is in- 
cluded in the patented 
British Thomson-Hous- 
ton device, of which 
Fig. 5 shows the poten- 
tiometer controls A for 
motors B and C, which 
are fed by generators D 
to provide horizontal and 
vertical feed movements. 
The contact arms E con- 
nect with controls A be- 
tween the motors and 
generators, and adjust 
these controls for con- 
tour milling, being them- 
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selves adjusted by the 
auxiliary finger shown 
in Fig. 6. 

The main feeling fin- 
ger is so mounted that it 
is displaceable on all 
sides and in a longitu- 
dinal direction, and its 
rear end carries arma- 
tures of three measuring 
heads—A, actuated by 
the longitudinal move- 
ment of the feeler; Ao, 
by the transverse move- 
ment; and A; by a sec- 
ond transverse movement 
at right angles. 

The ring F' is fastened 
in a rotatable sleeve G 
which carries a spring 
connected to the ring P. 
This ring rotates freely 
on the feeling finger, 
while a small motor H drives the gear which 
engages teeth cut on the flange of the sleeve G. 
A bearing is provided for the auxiliary finger, 
by means of which it is able to perform a trans- 
verse movement. It also carries the armature 
cf a fourth measuring head Ax. 

From Fig. 7 it can be seen that the alternating 
voltages produced by the measuring head A; are 
connected to the grids of the tubes J and K in 
whose anode circuits relays L and M are con- 
nected, The measuring head A» operates through 
the relays N and O, while A; controls P and Q 
through the tubes R and S, and A, controls the 
relays T and U through the tubes V and W. The 
tubes have different direct-current bases, which 
are adjusted so that neither of the pairs of tubes 
is caused to come into operation by the alter- 
nating-current voltage produced in position 0 
of a measuring head. 

When the main contact finger meets the pat- 
tern or templet, the armature of the measuring 
head A; is forced into the position 0, and the 
tube R, as well as the relay P, is de-energized, 
but the potentiometer connection is active and 
the motors B and C, Fig. 5, are controlled by the 
contact arms FE. If, now, the main feeler leaves 
the pattern, the measuring heads Az or As, or 
both, are drawn into the working position, while 
the potentiometer connection is rendered inoper- 
ative and the feeler is moved up to the pattern 
at right angles. Consequently, the tube X and 
the relay N, Fig. 7, are excited, and through the 
relays, the motor C, Fig. 5, is switched on from 
the plus to the 0 position with its potentiometer 
connection on the contact broken, so that a ver- 
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Fig. 8. Feeler Finger with Sensitive Mer- 
cury Switch Type Amplifier. Fig. 9. Os- 
cillating Switch Used with Copying Con- 


Figs. 10 and 11. 
ing Effects of Wide- and Close-set Con- 
tact Points of Oscillating Switch (Fig. 9) 


tical downward feed is 
obtained. 

For the purpose of ad- 
justing the auxiliary fin- 
ger into any desired po- 
sition relative to the 
main finger, alternate 
switches can be closed, 
starting the auxiliary 
motor to obtain right- or 
left-hand rotation. 

Very sensitive control 
can be obtained by the 
type of feeler shown in 
Fig. 8. The device con- 
tains mercury in a small 
bore at the top which 
broadens at the base, the 
ratio between the two 
bore diameters, in this 
case, giving a sensitivity 
of 100 to 1 by the action 
of the mercury alone; in 
fact, the device can be regarded as a hydraulic 
travel amplifier. A screw A acts as a circuit- 
breaker when the table and the feeler C move 
up or down. The feeler is fastened to the milling 
machine head by a rod and connecting arm. 

Current is supplied through the mercury by 
connection to the screw G, so that when a circuit 
is made through A, the vertical feed motor is 
reversed until the level of the mercury falls and 
the circuit is broken. This, again, reverses the 
polarity of the motor and the upward traverse 
begins, the cycle being repeated as required. 
This control also has an oscillating switch in 
parallel with the circuit described, which oper- 
ates a magnet for locking the longitudinal feed 
that is driven from a separate motor. 

On many operations, much metal must be re- 
moved quickly, but accuracy is not important. 
This can be accomplished by a rapid feed and 
also by the adjustment of the oscillating switch, 
Fig. 9, in such a manner that the two contacts 
are placed widely apart, so that the longitudinal 
feed is not interrupted by the usual vertical con- 
trol, and the switch lever only swings backward 
and forward without touching the contacts. 

On the other hand, for accurate machining, 
the contact points are brought close together, so 
that the locking of the table feed commences 
before the electric vertical control has termin- 
ated. Thus the accuracy obtained is not depend- 
ent upon the contact path and the play in any 
mechanical elements, but only on the closeness 
of point contact. The effect of machining with 
points set widely apart is shown exaggerated in 
Fig. 10, and with close-set points in Fig. 11. 
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Tools and Fixtures of Unusual Design, and Time- and 
Labor-Saving Methods that Have been Found Useful 
by Men Engaged in Tool Design and Shop Work 


Die that Forms Eight Right-Angle 
Bends in One Press Stroke 


By L. KASPER, Philadelphia, Pa. 


A spacer clip with eight right-angle bends, as 
shown in Fig. 1, is formed from SAE 1020, 
No. 4 temper, strip steel in one stroke of the 
punch press by means of the die illustrated in 
Figs. 2 to 6. The punch press is operated at 150 
strokes per minute, and the average production 
is 5000 pieces per hour. The strip stock used is 
1/16 inch thick and 1/4 inch wide. The formed 
clips are used as spacers on tubular framework 


Fig. |. (Right) Spacer 
Clip with Eight Right-angle 
Bends that is Formed from 
Soft Steel Strip Stock in 
One Stroke of a Punch 
Press at the Rate of 5000 


per Hour 


assemblies, and are spot-welded to the tubes at 
assembly. 

The construction of the die and the relation 
of the parts at the beginning of the operation 
are shown in Fig. 2. The dead-soft steel strip 
stock A has been fed through the block B and 
guided by pins G to a position against stop C. 
The press ram FR has begun its stroke, causing 
punch P to enter die-block D and shear the strip 
at this point. It is necessary to cut the material 
slightly longer than required for the finished 
part, so that the ends can be freed before the 
forming operation and thus prevent the material 
from stretching. In this position, the forming 


Fig. 2. (Below) Initial Step 
in the Forming of the 
Spacer Clip Shown in 
Fig. | is the Shearing of 
Strip Stock A by Punch P 
as it Descends with Punch 


Press Ram R 


> 
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Fig. 3. Further Descent of the Ram Causes Form- 
ing Punch F to Force the Strip Stock into Die H, 
thus Forming the Center Channel in the Clip 


punch F has come in contact with the strip stock, 
but has not yet formed it. The forming punch 
can slide vertically within block J, and is nor- 
mally held in its lower position against the in- 
ner shoulders of this block by springs S. The 
punch is retained by two plates (not shown in 
the drawing), which are attached to the front 
and back faces of the block J. 


Fig. 5. 


Fig. 4. Excess Length of Cut Strip is Removed by 
Shearing Action of Lower Right-hand Edge of 
Block J against Left-hand Edge of Die-block D 


Further descent of the ram causes punch F to 
force the strip stock into forming die H, as 
shown in Fig. 3, producing the center channel in 
the clip. This forming operation is accomplished 
by the resistance of springs S to the descent of 
the ram. At this point, punch F has not receded 
into block J, which connects it to the ram, and 
the end of the block is in contact with the strip. 


In this View, Blocks E have Receded toward the Rear of the Press and 


the Clip is Formed to its Finished Shape by the Inside Projections on Block J 
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As the ram continues to descend, the slight 
excess material is cut off by the sharp right-hand 
corner of block J, which shears it against the 
left-hand edge of die-block D, as shown in Fig. 4. 
The cut-off material is removed at this point by 
a blast from an air jet. Further downward 
movement of the ram causes the rounded, lower 
inner corners of block J to form the ends of the 
strip stock over the corners of blocks EZ. 

Blocks E are free to slide transversely on 
forming die H. The blocks are retained in the 
forming die by plates K, and are actuated by the 
bellerank lever N, as shown in the right-hand 
end views of the die in Figs. 2 and 5. The longer 
arm of the bellcrank lever passes between the 
two blocks # and transmits motion to them by 
means of pin M. Lever N pivots about pin O 
which is supported on the die baseplate Q by 
brackets T. 

The forked, shorter arm of the bellcrank lever 
is provided with a pin U that passes through a 
slot in bar L. Bar L is bolted to the under side 
of the ram and thus pivots the bellcrank lever 
and reciprocates the blocks EF during the stroke 
of the ram. 

As shown in Fig. 5, blocks E recede from 
under the part being formed and permit it to be 
bent to the desired shape about forming die H 
by the inside projections on block J. As the ram 
ascends, the bellcrank lever is not pivoted until 
the lower end of the slot in bar L comes in con- 
tact with pin U. When this point has been 
reached, block J and forming punch F have been 
entirely withdrawn, thus allowing blocks E to 
advance to their original forward position and 
eject the finished part from the die. 

In the rear view of the die shown in Fig. 6, 
the component parts are in the same relative 
position as in Fig. 2. Springs S and guide pins 
G have been omitted from this view in order to 
show the construction more clearly. 


Spun Glass Prevents Sticking of 


Magnesium to Stretch-Forming 
Blocks 


Sheets of thin rubber have been used for 
several years by the Glenn L. Martin Co., 
Baltimore, Md., to facilitate the cold-forming of 
aluminum sheets in stretch-forming operations. 
The rubber sheet is laid over the stretch form 
block and the aluminum sheet placed on top of 
the rubber sheet. This practice has eliminated 
the necessity of providing a heavy coating of 
grease on the stretch form blocks to enable the 


Fig. 6. Rear View of the Die with its Compon- 
ent Parts in the Same Relative Position as 


Shown in Fig. 2. Springs S and Guide Pins G 
Have Been Omitted for Clarity 


aluminum sheet to slide as force is applied in 
stretching. 

The use of rubber sheets, however, did not 
prove satisfactory in the stretch-forming of 
magnesium sheets because that operation is per- 
formed with the sheets hot and the rubber 
smoked and smudged under the heat. After con- 
siderable investigation, the manufacturing re- 
search department discovered that a spun glass 
blanket or sheet 0.027 inch thick provided a 
satisfactory substitute for the rubber sheets. 

Engineers of the company state that the 
effectiveness of the spun glass sheets is due to 
the following factors: (1) The heat resistance 
of the material; (2) its high tensile strength 
when drawn tight; (3) the hard smooth surface 
which the fibers of the glass blanket present to 
both form block and sheet metal, thus promoting 
a sliding action between them; (4) the low ther- 
mal conductivity of the blanket (when heated 
sheet metal and an unheated form block are 
used) ; (5) the passivity of the glass cloth, which 
permits it to elongate partially with the sheet 
metal during the stretching operation, due to the 
natural flexibility and looseness of the weave; 
and (6) practicability of stretch-forming heated 
sheet metal over an unheated form block, since 
the glass blanket acts as a heat-resistant insu- 
lator, retarding transfer and loss of heat from 
material to form block. 
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Nitriding Cycle for 
High-Speed Steel Tools 


H. H. C.—I would like to 
obtain some information on 
the nitriding cycle for high- 
speed tools that will give the 
best results from the stand- 
point of tool life. 


A.—The time of immersion of a high-speed 
steel tool in a nitriding bath depends on the type 
of tool, the thickness of the edge, and the type of 
service for which it is intended. Tools that wear 
quickly in service should be treated for a longer 
period of time, and those that chip or flake for 
a shorter period of time. The accompanying 
table may be used as a guide. 


Suggested Immersion Time for Nitriding 
Tool Steels* 


Reamers 

Size, Inches Time, Minutes 
34 to 60 

Milling Cutters 
45 to 60 
Drills 
Taps 
10 
Form Tools 

40 to 50 


*In all cases, cool in air. 


These conditions are average for an operating 
bath temperature of from 1025 to 1050 de- 
grees F. 

The tools must be properly heat-treated before 
nitriding, and should not be reheated after 
nitriding; further, after every regrinding oper- 
ation, the tools should be subjected again to the 
salt bath treatment. 
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A Department in which the 
Readers of MACHINERY 
are Given an Opportunity 
to Exchange Information on 
Questions Pertaining to the 
Machine Industries 


Shaded-Pole Motors 


C. B.—In going over lit- 
erature on some small unit 
heaters that we are going 
to install in several of our 
shop offices, we noticed that 
the electric motors for the 
heaters were described as 
the “shaded-pole” type. What does this expres- 
sion mean? 


A.—A shaded-pole motor is a small self-start- 
ing induction motor produced in fractional 
horsepower sizes from 1/125 to 1/25 H.P. It is 
usually applied to drive small fans, blowers, and 
other kinds of equipment that operate at essen- 
tially constant speed. It gets its name from the 
extra coils that are placed over one of the poles 
to increase the flux at that point at no load and 
thus start the motor. 


Use of Patented Devices 


P. F.—Is it illegal for a person or a company 
to make a patented device for his or its own use 
if it is not intended to sell or lease the patented 
device? 


Answered by Leo T. Parker, Attorney at Law 
Cincinnati, Ohio 


A United States patent is a monopoly created 
by law. A patent is a written contract between 
an inventor and the Government. The “consider- 
ation” given on the part of the inventor to the 
Government is his disclosure of the invention 
in plain and understandable language, so that 
any person who is skilled in the art to which the 
invention relates may make and benefit by the 
invention after expiration of the seventeen-year 
period of the patent; but the owner of a patent 
may, if he desires, refuse to manufacture, sell, 
or license his invention. Moreover, all those who 
make, sell, or use a patented invention without 
authority of the patentee are liable as infringers. 

Numerous litigations have resulted simply be- 
cause few persons realize that an unauthorized 
person who makes a patented invention, even 
for his own use only, is liable as an infringer. 
Numerous higher courts have upheld this law. 
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AND HIS PROBLEMS 


The Sales Engineer and Advertising 


HE progressive sales engineer has come to 

realize the power and usefulness of advertis- 
ing, because advertisement of the products he 
sells, in trade and technical journals and direct- 
mail messages, is almost indispensable to a com- 
plete selling job. 

Good advertising is informative. It establishes 
the character of the featured equipment and its 
service. It shows uses for the equipment. It 
interprets machine merit into useful dollar re- 
sults. It tells what a machine will do, when suit- 
ably applied, to make man-hours shrink in num- 
ber but grow in value. It molds opinion and 
helps focus choice. 

In all these ways advertising prepares the 
ground for the specific selling job, which, of 
course, the sales engineer must adapt to each of 
his customers. Publication advertising also helps 
the sales engineer by covering more plant exec- 
utives than he could possibly see, and especially 
by reaching men who are difficult for him to con- 
tact, but who are important factors in complet- 
ing a sale. 

So, if the sales engineer does not contribute 
to such advertising, he misses an opportunity to 
help create and shape an effective selling tool. 
Likewise, if he does not use such advertising, he 
is not a skilled and resourceful craftsman carv- 
ing out orders. 

Few sales engineers can write good advertise- 
ments. But every sales engineer can furnish the 
ideas that make advertisements good. In fact, 
dealing daily, as he does, with customers, visual- 
izing applications of manufacturing equipment, 
and solving production problems, who can gather 
more practical ideas than he? Who can see and 
record customer results more clearly? Who can 
observe customer needs better? 

A sales engineer’s weakness in developing the 
framework on which to build a good advertise- 
ment is often due to over-closeness to his job 
and a lack of consciousness of the promotional 
value in what he sees and experiences. Often, 


too, the advertising manager of his company 
does not show him the value of advertising as 
a sales tool or press him for advertising ideas. 

The sales engineer should, therefore, cultivate 
the habit of being conscious of the advertising 
possibilities and values of what he sees and ex- 
periences when calling on customers and going 
through their plants. He should make notes of 
ideas when they are fresh in his mind and pass 
them on to the man whose job it is to dress them 
up as messages of customer appeal. 

There are three ways in which the sales engi- 
neer can use current advertising in trade and 
technical papers. 

First, to keep himself informed and alive to 
the points of selling. This applies to his own 
product, as well as to his competitors’. 

Second, as an item of interest to call to his 
customers’ attention. This may apply to a single 
advertisement or a series. Picking up a journal 
on a customer’s desk or table and referring to 
such advertising matter carries weight and im- 
portance. 

Third, and most effective, to display at the 
right time and hand to the prospect, reprints of 
advertisements carried by him. Such use of re- 
prints can give color and conviction to the sales 
argument—a strong and appealing advertise- 
ment illustrating a particular construction fea- 
ture or operating result can often add the proof 
necessary to close an order. 

Advertising in technical magazines is often 
supplemented with direct-mail advertising. 
Think of a large flock of carrier pigeons. Each 
pigeon bears a message to a chosen person—a 
message shaped to the interests of the individual. 
Each can be a silent salesman presenting buying 
ideas that strengthen the sales engineer’s appeal. 
Such is the character of direct-mail advertising. 

Not only can the sales engineer help to shape 
the story told in direct-mail publicity, but he can 
determine to whom it is to be sent. Correct mail- 
ing lists are vitally important. But further op- 
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portunities exist. At least one sales engineer I 
know has been remarkably successful in using 
the following plan: 

He keeps in close touch with the home-office 
advertising manager. Several mailing pieces are 
prepared, each one with an appeal from a dif- 
ferent angle. These pieces are numbered 1, 2, 
3, etc. Following many customer calls, he sends 
a one-line request to his home office asking that 
a particular mailing piece be sent to a certain 
individual in the customer’s office. Frequently, 
even after a visit to some person of lower rank 
in the shop, he specifies that a particular mailing 
piece be sent to the man’s home. Whereas home 
mailings of direct-mail literature are usually 
unwise, in certain instances, where the individ- 
ual is unaccustomed to writing or receiving busi- 
ness letters, it is appropriate and very effective. 
Direct-mail literature can, therefore, not only be 
used as a general approach, but also as a specific 
appeal, timed and shaped to one _ person’s 
interest. 

The best advertising, in itself, won’t sell ma- 
chine tools or other metal-working equipment. 
It will, however, attract favorable attention, it 
will mold opinion, and it will stimulate sales. 
It is definitely a sales tool, but to be completely 
effective, it must be integrated with every step 
in selling. 

Technical and trade journals should have a 
definite place in sales plans and programs. No 
sales engineer can keep abreast of events unless 
he reviews those journals that reach his cus- 
tomer market. From them he learns current 
events about his industry, facts regarding his 
competitors and their products, and also new 
ways of solving factory problems. 


* * 


Cleaning Iron Castings by Wet-Mill 
and Hydro-Blast Processes 


How sand, clay, resins, cereals, and other sub- 
stances used in iron foundry molding operations 
are quickly removed from finished castings by 
wet-mill and hydro-blast cleaning is described 
in an article in Oakite News Service, published 
by Oakite Products, Inc., New York 6, N. Y. 

The article briefly reviews the cleaning of cast- 
ings by sand-blasting and dry rattling or dry 
tumbling, and compares these methods with wet- 
mill and hydro-blast methods of cieaning cast- 
ings. In many instances, a special alkaline de- 
tergent is used in both the wet-mill and hydro- 
blast tank to hasten the cleaning action. This 
material leaves a thin film on the work, which 
serves to prevent rusting. 
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Watson-Stillman Celebrates 
One-Hundredth Anniversary 


In a recent celebration of the hundredth anni- 
versary of the Watson-Stillman Co., Roselle, 
N. J., President Edwin A. Stillman pointed out 
that this concern has had uninterrupted manage- 
ment for one hundred years under direct de- 
scendants of the founder. The original partner- 
ship established its first plant near the present 
site of the Williamsburg Bridge in New York 
City in 1848, moving to Grand St. in 1860. While 
located at the Grand St. plant, the variety of 
equipment manufactured was greatly expanded, 
and in 1886 a second move—to larger quarters 
near the old Grand Central Station—became 
necessary. After the concern became incorpo- 
rated in 1904, still larger facilities were re- 
quired, and the company moved to its present 
location in New Jersey. 


* * * 


“Geargrind” Scrap Collection Benefits 
American Red Cross 


Nearly twenty-three tons of steel scrap were 
collected and put back in circulation by a unique 
scrap drive recently conducted by the Gear 
Grinding Machine Co., Detroit, Mich. Prizes of 
United States Savings Bonds were awarded the 
employes who brought in the greatest amount of 
scrap, and when the two weeks’ drive was over, 
cellars, garages, and backyards had given up 
45,700 pounds of scrap that is now serving a 
useful purpose. 

The scrap was sold to established dealers and 
the entire proceeds of the sale were given to the 
American Red Cross. The “Geargrind Plan” 
could be advantageously followed by other com- 
panies to meet the vital need for steel scrap. 


* * 


Individual generators are now being used to 
supply each of the motors in tandem steel strip 
mills, according to engineers of the Westing- 
house Electric Corporation. This is warranted 
because the horsepowers of single motors are 
becoming so large. It is not uncommon for some 
drives of a multiple-stand cold strip mill to be 
rated at 4000 H.P., and the new 42-inch wide 
mills that will operate at 5000 feet per minute 
may require drives up to 7500 H.P. Instead of 
supplying the direct-current driving motors 
from one large motor-generator set, each is to 
have its own generator, whose voltage will be 
controlled to precisely suit its needs. 
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Machine Tools, Unit Mechanisms, Machine Parts, and Material- 
Handling Appliances Recently Placed on the Market 


Natco “Holesteel” Multi-Spindle Drilling and Tapping Machines 


The National Automatic Tool 
Co., Inc., Richmond, Ind., has just 
completed the remodeling of three 
“Holesteel” adjustable multi- 
spindle drilling and tapping ma- 
chines. These improved machines 
are equipped with electrically con- 
trolled hydraulic feed systems and 
pick-off type change-gears which 
provide for a wide selection of 
spindle speeds. 

Each model can be _ supplied 
with either of two bases, the 
smaller base being adapted for 
adjustable table applications or 
for stationary fixture mounting, 
while the larger base is intended 
for use when rotating and sliding 


fixtures are to be employed. 
Across the front and along the 
sides of the working area of the 
base are wide, deep channels 
which collect the coolant and re- 
turn it to a reservoir in the rear 
section of the base. 

Models C2B and C3B “Hole- 
steel” machines can be supplied 
with an adjustable-knee type 
work-table. The work area of the 
table top is also surrounded by a 
wide coolant channel, which drains 
into the machine base. The knee 
that supports the table top has 
long bearings on the ways of the 
column, and the entire assembly 
has a vertical adjustment of ap- 


proximately 12 inches through a 
crank-operated elevating screw. 
The upper section forms a com- 
partment which encloses the hy- 
draulic pressure pumps and all 
the hydraulic system piping. The 
lower section encloses the head 
counterbalancing weight to whicn 
auxiliary counterweights can be 
added through an opening in the 
rear wall. Adjustable spindle 
heads are of anti-friction mount- 
ed construction, each spindle hav- 
ing independent speed change 
gears, which provide high, low, 
and neutral changes. The spindles 
are driven by Natco universal 
joints of the solid trunnion type. 


Fig. 1. 


Natco ‘‘Holesteel’’ Multiple-spindle Drill- 
ing and Tapping Machine Equipped with Adjust- 


Fig. 2. 


able Knee and Round Table 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Larger Size ‘‘Holesteel’’ Multiple-spindle 
Drilling and Tapping Machine Equipped with 


Round Table 


MACHINERY, July, 1948—203 


Adjustable spindles can be lo- 
cated in any position within the 
area of the head and at a drive 
angle of 35 degrees or less. A 
vertical adjustment of 2 inches is 
provided to compensate for tool 
wear or variations in tool length. 
Fine screw adjustment provides 
for accurate depth settings. A 
tapping attachment can be added, 
eensisting of a manual head-feed 
arrangement which works in con- 
junction with an electrically re- 
versing control to the head motor. 
Floating tap-holders permit taps 
of different leads to be used in 
one set-up. A head-traverse power 
cylinder, actuated by a control 
system, provides a cycle sequence 
of rapid advance, coarse feed, fine 
feed, rapid reverse, and stop. 

The three machines of this line 
range from 130 to 155 inches in 
height and from 9000 to 20,000 
pounds in weight. They are 
equipped with driving motors 
from 7 1/2 H.P., 1800 R.P.M. to 
15 H.P., 1800 R.P.M. The round 
heads available for these machines 


Fig. 1. 


Drawing Press 
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Huge H-P-M Hydraulic 


are 16 to 26 inches in size, and 
the rectangular heads 14 by 22 
inches up to 24 by 50 inches. The 
number of spindles varies from 
sixteen for the Model C2B ma- 


chine (shown in Fig. 1) up to 
sixty for the Model C4B (shown 
in Fig. 2). Spindle diameters 
range from 5/8 inch to 2 5/8 


H-P-M Hydraulic Double-Action Drawing Presses 


The 1000-ton, double-action 
press shown in Fig. 1 was recently 
completed by the Hydraulic Press 
Mfg. Co., 1042 Marion Road, 
Mount Gilead, Ohio. This press 
weighs 350,000 pounds, has a 
pressing surface of 144 by 84 
inches, and will be used for draw- 
ing automotive body parts. Sheet- 
nietal parts up to 22 inches deep 
can be drawn in a single opera- 
tion, using either single- or 
double-action dies. The punch, 
blank-holder, and cushion are hy- 
draulically operated. 

The die cushion platen is 124 
by 60 inches, and has a maximum 
stroke of 24 inches. The main- 
slide, blank-holder, and_ die- 
cushion pressures are 1000, 400, 


Fig. 2. 


Double-action 


and 250 tons, respectively. A sin- 
gle “Hydro-Power” variable-dis- 
placement hydraulic pump gener- 
ates the pressure for actuating 
al! the working members of the 
press. 

The giant double-action all- 
hydraulic deep sheet-metal draw- 
ing press shown in Fig. 2 is an- 
other recent development of this 
company. It will be used to deep- 
draw long cylindrical tanks for 
storing gas and liquids. The press 
weighs 78 tons and has a height 
of 34 1/2 feet. The pressing sur- 
faces for mounting dies are 72 by 
72 inches. With this press, sheet- 
metal parts can be drawn to a 
depth of 4 feet. A typical example 
of work performed is the drawing 


Double-action Deep-drawing Press 


Built by Hydraulic Press Mfg. Co. 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Fie. 1. 


of a part 36 inches in diameter 
to a depth of 28 inches in a single 
stroke from a blank 72 inches in 
diameter. 

The press is equipped with a 
500-ton hydraulic blank-holder. 
The pressure exerted by the 
blank-holder slide can be _ inde- 
pendently controlled at each of the 
four corners. The punch-carrying 
slide has a stroke of 72 inches, 
and its pressure also is inde- 
pendently adjustable. Up to 1500 


Dial Type Plain High-speed Milling Machine 
Built by Cincinnati Milling Machine Co. 


Fig. 2. 


tons pressure can be applied by 
the punch. The large press ram 
is equipped with an internal high- 
speed booster ram. The _ high- 
speed booster ram can be em- 
ployed for work requiring pres- 
sures up to 600 tons, and auto- 
matic shift-over made to high 
pressures when they are needed. 
Two electric motors of 200 H.P. 
each are employed to drive the 
“Hydro-Power” radial pumps of 
the hydraulic system. ................ 62 


Cincinnati Dial Type Milling Machines 


A dial type milling machine 
built in plain, universal, and ver- 
tical styles, and in Nos. 2, 3, and 
4 sizes for each style, has been 
announced by the Cincinnati Mill- 
ing Machine Co., Cincinnati 9, 
Ohio. Each style and size machine 
is also built in medium- and high- 
speed ranges, making a total of 
eighteen different machines in the 
new line. 

The high-speed machines have 
twenty-one spindle speeds ranging 
from 20 to 1500 R.P.M. for the 
No. 2 size and from 18 to 1300 
R.P.M. for the Nos. 3 and 4 sizes, 
the speeds being in approximate 
geometrical progression. These 
machines have twenty-four feeds, 
also in geometrical progression, 


covering a range of from 5/16 
inch to 60 inches per minute. The 
medium-speed machines have a 
siightly smaller selection of speeds 
and feeds, the upper limits being 
about one-third those of the high- 
speed machines. 

Speed and feed changes are ob- 
tained by means of a single two- 
position lever at the front control 
position or by a similar lever at 
the left-hand side of the column, 
the actual work of shifting the 
gears being performed through a 
power drive. Feed and rapid- 
traverse levers are independent 
and directional, and are fitted with 
plastic knobs. The table, cross- 
slide, and vertical slide have 
rapid-traverse speeds of 100, 100, 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Cincinnati Dial Type Vertical Milling 
Machine Designed for High-speed Milling 


and 80 inches per minute, re- 
spectively. Vertical dial type ma- 
chines have hydraulically counter- 
balanced heads. 

All the dial type machines are 
equipped with built-in vibration- 
dampening units. Motors of 7 1/2, 
10, and 15 H.P. supply the power 
for the Nos. 2, 3, and 4 machines, 
63 


Electrode for Welding 
Mild Steel 


The Wilson Welder & Metals 
Co., Inc., Department 1778P, 60 
E. 42nd St., New York 17, N. Y., 
has announced a new No. 109 all- 
position arc-welding electrode for 
welding mild steel. This electrode 
is available in 1/8, 5/32, 3/16, 
7/32, 1/4, and 5/16-inch diam- 
eters. It has been developed to 
maintain a high degree of welding 
performance throughout the en- 
tire length of the electrode when 
high welding currents are used, 
and will operate satisfactorily in 
all positions, especially when weld- 
ing vertically downward. Excel- 
lent operating characteristics are 
said to be obtained, with a min- 
imum of spatter, when using 
either alternating or direct cur- 
64 


MACHINERY, July, 1948—205 


} 
| 
| 
| 
| 
| 
| 
| 
| 
| q 
= 


Fig. 1. Cross Machine Designed to Perform Four Finish- 
ing Operations on Automotive Cylinder Blocks 


Fig. 2. Cross Special Machine for Drilling and Tapping 
Automobile Rear-axle Differential Carriers 


Cross Special Machines for 
Operations on Automotive 
Parts 


The Cross Co., Detroit 7, Mich., 
has recently developed two special 
machines—one (Fig. 1) for per- 
forming four finishing operations 
on automotive cylinder blocks, and 
the other (Fig. 2) for drilling 
and tapping automobile rear-axle 
differential carriers. The machine 
shown in Fig. 1 is a “Transfer- 
matic,” a name applied to this 
company’s special machine tools 
equipped with continuous auto- 
matic material-handling devices. 

Four cylinder blocks are ma- 
chined at one time progressively. 
At the first station, eight valve 
guide bushings are rough-reamed; 
at the second, four exhaust-valve 
insert parts are counterbored; at 
the third, four intake valve seats 
are formed; and at the fourth, 
the eight valve guide bushings 
are finish-reamed. The produc- 
tion rate on this job is sixty-four 
pieces per hour. 

The drilling and tapping ma- 
chine, shown in Fig. 2, has seven 
stations which countersink and 
ream ten flange holes in the auto- 
mobile rear-axle differential car- 
riers; drill, countersink, and tap 
four bearing cap holes; and drill 
and tap the drain hole. Six pieces 
are machined at a time progres- 
sively. The production capacity 


Cincinnati Gilbert 
Electro-Hydraulically 
Operated Milling Machine 


An electro-hydraulically oper- 
ated milling machine, designed to 
machine the bolster seat, slides, gib 
pads, and crankshaft cap seat of 
a 60-ton inclinable press frame in 
one setting, has been brought out 
by the Cincinnati Gilbert Machine 
Tool Co., 3866 Beekman St., Cin- 
cinnati 23, Ohio. The floor-to- 
floor time required for this mill- 
ing job is seven hours. Carbide 
milling cutters are used for all 
operations. 

The machine consists of a heavy 
column and runway, spindle head 
slide, spindle carrier-head, and 
fixed table. The spindle slide con- 
tains the spindle driving motor 
and gearing for the speed changes. 
The milling feeds and rapid trav- 
erse for the column, spindle slide, 
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and spindle carrier-head are actu- 
ated hydraulically. 

The spindle carrier-head con- 
tains a heavy tapered bearing 
spindle having a No. 50 taper in 
one end and a No. 40 taper in the 
opposite end. It can be swiveled 
45 and 90 degrees and locked in 
place. The head shown can be re- 
placed by one designed to suit any 
particular milling requirement. 
Oiling of moving parts, including 
the slides, is accomplished by 
power-operated pumps or a splash 
system. 

The 3-H.P. hydraulic system 
gives continuously variable feeds 
from 1 inch to 15 inches per min- 
ute and a power traverse of 90 
inches per minute. It also pro- 
vides for “inching” at the rate of 
0 to 1 inch per minute for all 
three units. The spindle head 
slide has a travel of 20 inches, and 
the spindle head unit has a ver- 
tical travel of 63 inches. The col- 
umn has a horizontal movement 
of 60 inches. The distance between 
spindle noses is 20 21/32 inches. 
The table is 72 by 96 inches and 


is 30 inches high. ..........cc.cccoococs 66 
Hanson-Whitney 
Semi-Automatic Thread 
Grinder 


The semi-automatic thread 
grinder introduced at the 1947 
Machine Tool Show by the Han- 
son-Whitney Machine Co., Hart- 
ford 1, Conn., Division of Whit- 
ney-Hanson Industries, Inc., has 
now been placed on the market 
with improved features developed 
to provide uninterrupted, high- 
speed lower-cost grinding of ex- 
ternal threads. Features of this 
machine include a master roll for 
maintaining the form of the 
crusher roll, which produces a 
multi-thread pattern on the grind- 
ing wheel that is transferred to 
the work. This procedure can be 
employed to obtain a wide variety 
of multi-thread patterns. All op- 
erations of the machine, with the 
exception of work loading, are 
automatically controlled. 

The multi-rib principle of crush- 
ing the thread pattern into the 
grinding wheel for producing 
threads up to a maximum length 
of 2 inches in 1 1/16 revolutions 
of the work produces accurate, 
properly mated threads to close 
limits and size duplication at very 
high speeds. 67 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Electro-hydraulically Operated Milling Machine Brought 
out by the Cincinnati Gilbert Machine Tool Co. 


Semi-automatic Thread Grinder Placed on the Market 
by the Hanson-Whitney Machine Co. 
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Niagara Gap-Frame Double-Crank Power Presses 


The Niagara Machine & Tool 
Works, 637-697 Northland Ave., 
Buffalo 11, N. Y., has brought out 
a line of welded steel gap-frame 
double-crank presses designed to 
combine the convenient features 
of a C-frame press and the width 
capacity and stability of a double- 
crank press. The short strokes, 
rigid box crown, and deep bed 
make this machine particularly 
suitable for use with fine blank- 
ing dies and for forming work 
that imposes heavy loads on the 
press members when the ram is 
at the bottom of its stroke. Long 
or irregular sheets and strips can 
be fed either from front to back 
or from right to left. 

On the geared type presses, the 
back-shaft does not extend across 
the press, but is supported by the 
right-hand upright, and is mount- 
ed in anti-friction bearings. The 
pinion is supported between anti- 
friction bearings, thus holding 
the back-shaft in accurate align- 
ment with the main gear. Other 
features of these presses include 
a welded steel frame and slide; 
Niagara fourteen-point engage- 
ment sleeve clutch; anti-friction 
bearings in the clutch wheel; 


Gap-frame Double-crank Power Press Built by the 
Niagara Machine & Tool Works 
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pneumatic counterbalance for 
slide; and compensating and in- 
dicating brake. 

The presses are built in seven 
sizes, with capacities renging 
from 44 to 244 tons, and each size 
is made in five or six widths to 
handle a wide range of work.....68 


Farrell Deep-Throated 
Metal-Working Band Saw 


A new four-wheel band saw de- 
signed for the precision high- 
speed cutting of metals, wood, 
plastics, and similar materials is 
being built by the T. Farrell Ma- 
chine Co., 2835 San Pablo Ave., 
Berkeley 2, Calif. Exceptional 
throat depth is provided by the 
four-wheel design of this machine. 
The cutting capacity of the saw 
is 27 by 12 1/2 inches. The 18- 
by 24-inch table can be tilted 45 
degrees to the right and 10 de- 
grees to the left. An auxiliary 
table, 16 by 18 inches in size, is 
also furnished. The four wheels 
over which the band-saw blade 
runs are 12 inches in diameter. The 
saw blades are 10 feet 4 inches 
long and 1/8 to 1 inch wide. 


Blade speeds on the standard 
model machine are 550, 1050, 
1750, and 2700 feet per minute. 
A low-speed model with a gear 
drive is also available. .............. 69 


Oilgear Helical Oil-Groove 
Broaching Machine 


Up to thirty internal 10-degree 
helical oil-grooves are broached 
in one pass of the tool in 3-inch 
bore bronze connecting-rod piston- 
pin bushings for large Diesel en- 
gines on a 15-ton side-plate press 
brought out by the Oilgear Co., 
1301-1417 W. Bruce St., Milwau- 
kee 4, Wis. The production rate 
is 125 finished bushings per hour. 
Other 10-degree helical grooves, 
1/32 inch wide by 1/32 inch deep, 
are also broached in the lower half 
only of large bushings. 

The bushing is loaded in a fix- 
ture and supported on a thrust 
bearing. As the broaching tool is 
pushed down, the helical teeth 
cause the part to rotate. When the 
bushing is broached, a positive 
tool-holder on the ram is released, 
an air cylinder lowers the tool, 
and the press ram returns to its 
starting position. As the tool is 
lifted by an air cylinder, detents 


Deep-throated Four-wheel Band Saw Built by the 
T. Farrell Machine Co. 
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Oilgear Side-plate Press with Tool 
and Fixture Used for Broaching 
Diesel-engine Bushings 


on the tool shank lift the bushing 
out of the fixture. The finished 
part is then removed from the 
tool shank. The ram next moves 
down to engage the positive tool- 
holders, and lifts the tool to the 
starting position. 

The stroke of this machine is 
30 inches; daylight capacity, 36 
inches; throat depth, 8 inches; 


Pit Type Lithium-atmosphere Furnace Designed 
for Accurately Controlled Heat-treatment 


and table height, 36 inches. The 
broaching speed is variable up to 
195 inches per minute, and the 
return speed up to 385 inches per 


minute. The weight is 4200 
70 
Lithium-Atmosphere 


Pit Type Furnace 


A lithium-atmosphere pit type 
furnace, designed to meet the re- 
quirements for accurately con- 
trolled heat-treatment of sheet 
metal, tubular shapes, bar stock, 
machine parts, etc., with the 
assurance of producing the de- 
sired grain structure and surface 
finish, has been brought out by 
the Lithium Co., 111 Sylvan Ave., 
Newark 4, N. J. 

This furnace is intended for 
heating operations up to 2000 
degrees F., providing fast uni- 
form heating under predeter- 
mined, automatically controlled 
conditions for carburizing, car- 
ben restoration, annealing, neu- 
tral hardening, cycle annealing, 
normalizing, and descaling. The 
accurate control by the lithium 
atmosphere provides for fast car- 
burizing at the rate of 0.020 inch 
for the first hour and 0.010 inch 
thereafter up to 0.125 inch total 
cepth of case. 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


These furnaces are available in 
either gas-fired or electrically 
heated types. They are made in 
fourteen muffle sizes, with work 
areas from 20 inches in diameter 
by 20 inches deep up to 36 by 60 
71 


Automatic Rivet-Inserting 
Machine for Automotive 
Wheel Assemblies 


The Snyder Tool & Engineer- 
ing Co., 3400 E. Lafayette, De- 
troit 7, Mich., has recently built 
a special machine for automatic- 
ally inserting twelve rivets in an 
automotive wheel assembly. Six 
hoppers are provided which feed 
the rivets down to the wheel as- 
sembly, where hydraulically actu- 
ated plungers pick them out of 
the hopper chutes and carry them 
into pierced rivet holes in the 
wheel assembly. All six rivets are 
inserted simultaneously. The 
wheel assembly is then automat- 
ically indexed 180 degrees and six 
more rivets are inserted, complet- 
ing the assembly cycle for one 
unit. The production rate is 200 
wheel assemblies per hour. The 
floor space required by this ma- 
chine is approximately 45 by 57 
72 


Special Automatic Rivet-inserting Machine 
Built by Snyder Tool & Engineering Co. 
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“Supersonic Reflectoscope”’ for Non-destructive 
Testing of Metals and Other Materials 


“Supersonic Reflectoscope” 
for Non-Destructive 
Testing of Metals 


The production of a “Super- 
scnic Reflectoscope”’ for non- 
destructive testing of metals and 
other materials for internal de- 
fects, and for testing welds, has 
been announced by Sperry Prod- 
ucts, Inc., 1505 Willow Ave., 
Hoboken, N. J. The specifications 


fer the new instrument cor- 
respond closely to those of the 
model previously brought out by 
the company, but radical changes 
have been made in size, appear- 
ance, and facilities for operating. 

This instrument is approxi- 
mately 14 by 16 by 23 inches, and 
can be carried by means of a 
handle on the case. The weight 
of the equipment is approximately 
85 pounds, or about half that of 
the earlier model. ..............:::00 73 


Federal Spot-welder Designed for Welding Automobile Dash Panels 
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Automatic Shearing, Flanging, and Forming Machine 
Made by Kling Bros. Engineering Works 


Kling Automatic Shearing, 
Flanging, and Forming 
Machine 


An automatic shearing, flang- 
ing, and forming machine using 
rotary or circular shears has been 
brought out by Kling Bros. Engi- 
neering Works, 1320 N. Kostner 
Ave., Chicago 51, Ill. Elliptical, 
round, or oval tank heads, as well 
as many other shapes, can be 
handled on this machine. The 
machine eliminates hand guiding 
methods; once the sheet or plate 
has been placed in position, it is 
guided automatically with pencil- 
74 


Multiple Spot-Welder for 
Automobile Dash Panels 


A special ultra-speed multiple 
spot-welder for welding automo- 
bile dash panels has been built by 
the Federal Machine & Welder 
Co., Warren, Ohio. This new 
welder has a production capacity 
of eighty completed parts per 
hour. It utilizes two ultra-speed 
units, two water-cooled trans- 
fcrmers, and seventy-six hydrau- 
lically operated welding guns. 

The carriage unit, consisting of 
a die-holder, dies, and locators for 
positioning the work, is mounted 
on a welded steel base and is 
moved in and out of the welding 
position by means of a hydraulic 
cylinder. The parts are simply 
loaded and properly located by 
clamps, after which the operator 
presses a button which starts the 
carriage moving into the welding 
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**Auto-Truer” Mounted on Lathe, with the Chuck 


and Work-piece Centered 


position. The welds are completed 
and the fixture moved out of the 
machine automatically to permit 
removal of the welded assembly 
and reloading of the fixture....... 75 


Automatic Work-Truing 
Attachment for Tool-Room 
and Production Lathes 


An automatic work-truing at- 
tachment adaptable to tool-room 
and production lathes has been 
placed on the market by the Chas. 
E. Chapin Co., East Rutherford, 
N. J. With the “Auto-Truer,” as 
the attachment is called, concen- 
tricity as close as 0.0001 inch be- 
tween the lathe spindle and work 
can be attained in a matter of 
seconds. This equipment is de- 
signed for use with universal self- 
centering chucks, independent-jaw 
chucks, faceplates, or special fix- 
tures. The back plate of the at- 
tachment is made in three sizes 
—5, 7 1/4, and 9 inches in diam- 
eter—and is threaded to fit the 
lathe spindle. 

In operation, the “Auto-Truer” 
is screwed onto the lathe spindle. 
The chuck or faceplate is then 
screwed on the spindle of the 
“Auto-Truer” front plate. Next, 
the work is placed in the chuck or 
faceplate and three hexagonal 
locking bolts are loosened. When 
unlocked, the front plate is held 
in frictional contact with the back 
plate by means of springs, thus 
permitting the front plate to move 
radially with relation to the back 
plate. With the lathe spindle run- 
ning at a speed of about 600 
R.P.M., the cross-feed is now op- 


erated to bring the follower into 
contact with the work. After ap- 
plying pressure against the work 
until it is slightly beyond center, 
the follower is backed away as 
slowly as possible. When the hand 
indicator stands still, the center- 
ing operation is completed. The 
lathe is then stopped and the lock- 
ing bolts are tightened to prevent 
shifting of the chuck. ................ 76 


Grant Rivet Spinning Machine 
with Automatic Trip Mechanism 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 


Production Soldering Machine Developed by 
Joyal Products, Inc. 


Joyal Production Soldering 
Machine 


A production soldering machine 
designed to simplify even the 
most complicated hard and soft 
soldering jobs, such as are en- 
countered in the manufacture of 
jewelry, small products, instru- 
ments, and similar parts, has been 
developed by Joyal Products, Inc., 
12 Grafton Ave., Newark, N. J. 
In the instrument field, the ma- 
chine is being used to solder wire 
to lugs on crystal or magnetic 
pick-ups, with an increase in pro- 
duction of 35 to 40 per cent. All 
shrinkage has been eliminated and 
there is no ill effect on the crystal. 
The machine is also being em- 
ployed to anneal and harden small 
parts. It can be used either verti- 
cally or horizontally, and is oper- 
ated like a foot-press. .............. 77 


Trip Mechanism for 
Rivet Spinning Machines 


The Grant Mfg. & Machine Co., 
N.W. Station, Bridgeport 5, Conn., 
has developed an automatic trip 
mechanism for use on three of its 
noiseless rivet spinning machines. 
This automatic trip enables the 
operator to form heads on rivet 
shanks in from one to two sec- 
onds, depending on the rivet 
diameter. 

The trip mechanism is driven 
by a 3/4-H.P. motor, and the 
spindle motion required for rivet- 
ing is automatically achieved by 
means of a cam. Depressing the 
foot-treadle actuates the trip for 
one cycle, or the heading of one 
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rivet. The operator can remain 
seated while the machine is run- 
ning. The maximum capacity of 
these machines is 7/16 inch in 


diameter. The weight is about 
78 


Bridgeport Automatic 
Abrasive Cut-Off Machine 


The Bridgeport Safety Emery 
Wheel Co., Stratford, Conn., has 
developed a fully automatic abra- 
sive cut-off machine designed for 
the rapid cutting of stock up to 
2 inches square in lengths rang- 
ing from 1/4 inch to 12 inches. 
Practically all materials used in 
industry, including steel, brass, 
porcelains, etc., can be cut off on 
this machine. 

The head assembly, consisting 
of an 18-inch abrasive cut-off 
wheel driven through V-belts by 
a 10-H.P. motor, is mounted on 
a rocker-shaft running in Timken 
bearings, and is actuated by a 
hydraulic cylinder which feeds 
the wheel in and out of the cut. 
The hydraulically operated feed 
mechanism is synchronized with 
the cutting head and automati- 
cally feeds a predetermined length 
of stock into position, where it is 
gripped by a holding vise. After 
the cut has been completed, the 
wheel is withdrawn, the feeder 
returns to normal position, and 
the cycle is repeated automatically 
until the stock is exhausted....... 79 


“Transfer Machine’ Placed on the Market by the 
Motch & Merryweather Machinery Co. 


Motch & Merryweather “Transfer Machine” 


The Motch & Merryweather 
Machinery Co., 715 Penton Bldg., 
Cleveland 13, Ohio, has placed on 
the market a new line of four 
double-end “transfer machines.” 
These machines are designed to 
saw a piece to length and quickly 
tiansfer it to the required posi- 
tion for machining both ends 
while a second piece is being cut 
off. The four sizes are capable 
of handling 1 1/4-inch solid stock 
or 2-inch tubing; 3-inch solid 
stock or tubing; 4-inch solid stock 


Automatic Abrasive Cut-off Machine Built by the 
Bridgeport Safety Emery Wheel Co. 
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or tubing; and 6-inch solid stock 
or tubing. 

Standard bar stock is fed auto- 
matically to these machines which 
cut it off to accurate lengths with- 
im limits of plus or minus 0.004 
inch and with ends square to an 
accuracy of plus or minus 0.001 
inch. The cut-off piece is auto- 
matically transferred to equaliz- 
ing jaws for double-end machin- 
ing operations performed simul- 
taneously on both ends. These 
operations include chamfering, 
center drilling, threading, trepan- 
ning and turning one or both ends 
of tubing; chamfering the inside 
and outside diameter, and ream- 
ing one or both ends of tubing. 
The milled finish, which is held 
to limits of plus or minus 0.004 
inch, eliminates the necessity for 
performing facing operations...80 


Johnson Metal Cut-Off 
Band Saw 


To meet the demand for a small, 
low-cost, metal-cutting horizontal 
band saw, the Johnson Mfg. Cor- 
poration, Room 648, Chrysler 
Bldg., New York 17, N. Y., has 
brought out a Model B machine, 
which will cut off metal pieces up 
to 5 by 10 inches. The bed is 7 
inches wide by 28 inches long, 
and is set on a three-point base 
to insure accuracy, regardless of 
floor conditions. 

An improved hydraulic control 
is built into the new machine to 
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Johnson Metal-cutting Band Saw Equipped with 
Hydraulic Feed Control 


give the correct feed for each job. 
A stock stop-gage is supplied for 
duplicate cutting. The machine is 
driven by a 1/3-H.P. motor and 
operates and shuts off automati- 
cally. Three blade speeds of 45, 
90, and 150 feet per minute are 
available. The machine weighs 
only 235 pounds, and can be easily 
taken from job to job. .............. 81 


“Di-Acro” Punch 


The O’Neil-Irwin Mfg. Co., 332 
Eighth Ave., Lake City, Minn., 
has announced that its “Di-Acro” 
line of die-less duplicating equip- 
ment has just been expanded by 
the addition of an entirely new 
product known as the “Di-Acro” 
punch. This punch serves as a 
couble-purpose machine; it can be 
employed for rapidly perforating 
holes of various shapes and sizes, 
and as a precision punch press for 
a wide variety of blanking, draw- 
ing, embossing, and forming op- 
erations. 

The built-in flexible gaging ar- 
rangement can be quickly adjusted 
to locate the material accurately 
for exacting operations. A wide 
variety of interchangeable punches 
in round, square, oval, and rec- 
tangular shapes is available for 
this machine. 

The machine will blank out a 
hole 2 inches in diameter in 16- 
gage steel plate. Larger sized 
holes up to the equivalent of 4 
inches in diameter can be punched 
in thinner materials. Other speci- 
fications include: Throat, 3 13/16 
inches high by 6 1/4 inches deep; 


“Di-Acro” Precision Punch Placed on the Market 


by O’Neil-Irwin Mfg. Co. 


hole in ram, 1 inch in diameter; 
size of bed, 6 by 7 1/2 inches; 
and weight, 175 pounds. ............ 82 


Automatic Loader for 
Gear-Shaving Machine 


An automatic loading mechan- 
ism has been developed by the 
National Broach & Machine Co., 
5600 St. Jean Ave., Detroit 13, 
Mich., for use with “Red Ring” 
Models GCV and GCU diagonal 
gear-shaving machines. One oper- 
ator can easily keep the magazines 
of a battery of such machines 
filled and the machines in con- 
tinuous production. 


At the start of the cycle, the 
headstock and tailstock are in the 
retracted position. The loader, 
carrying the work-gear, moves 
toward the cutter, causing the 
work-gear to mesh with the cut- 
ter. The headstock and tailstock 
then advance and clamp the work 
in the shaving position, after 
which the loader moves back to 
the magazine to pick up another 
work-gear and the shaving oper- 
ation begins. When shaving is 
completed, the headstock and tail- 
stock retract, allowing the shaved 
gear to drop onto the unloading 
rails. The complete loading and 
shaving cycle is then repeated 
with a new work-gear. .............. 83 


“Red Ring” Gear-shaving Machine Equipped with Automatic Loader 


To obtain additional information on equipment 


described on this page, see lower part of page 234. 
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The advance design of this new Brown & Sharpe 
Modern Production Tool fills a demand for more 
efficient, cost-saving milling in the medium-size 
work field. Longitudinal table feed, 24”. Trans- 
verse adjustment of spindle, 4”. Vertical adjust- 
ment of spindle head, 1044”. Full electrical controls 
make operation easy, safe, flexible. Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U.S. A. 


% He 


Here’s a compact, versatile, manufacturing-type milling 
machine, similar in many ways to the 3 H.P. No. 12, but 
specifically powered for heavier cuts, and of ample 


21 spindle speeds, from 25 to 1790 r.p.m. in either 
direction (24 intermediate speeds also available ) —plus 
28 separate rates of feed, from 2” to 35” a minute. This 


CLIMB MILLING in either direction is permitted by a 
built-in backlash eliminator on the table screw—-released 
automatically during fast travel (300” per minute). 


DUAL TABLE-FEED RATES (automatically or manually 
controlled) provide 16 feed rates from 12” to 17/2” per 
minute which may be automatically doubled at any 
desired point in cutting feed, or 16 rates, from 1” to 35”, 
which may be automatically halved... thereby reduc- 
ing the length of the milling cycle. 


Climb milling with formed cutters simplifies this job, permitting high 
production, accuracy and good finish. Climb milling frequently makes 
possible faster feeds than with conventional milling and gives longer 


cutter life between sharpenings. 


capacity for many moderate-sized carbide milling jobs. 
Its power is applied through a separate spindle motor to 
give maximum effective cutting capacity and economy. 


provides more-exact selection for better adaptation to 
the characteristics of materials ...and permits the most 
efficient milling cycle. 


AUTOMATIC REVERSE IN CUTTING FEED, with table 
continuing in cutting feed in opposite direction, per- 


mits rough and finish milling at one loading of work, 
using dual feed rate if desired. 


DOUBLE FIXTURE MILLING with one set of cutters... 
conventional milling on one end, climb milling on the 
other .. . makes cutting practically continuous. 

This method is extremely efficient for many classes 
of work. 


Continuous double-fixture milling, using automatic milling cycle, auto- 
matically repeated, eliminates loading time. Ample power allows several 
cuts to be combined in one operation—saving additional set-ups and 
handling. 
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Bench Filing Machine with Variable- 
speed Drive Unit Announced by the 
DoAll Co. 


Bench Filing Machine 
with Variable-Speed Drive 


A precision bench type die- 
filing machine with stepless vari- 
able-speed drive has just been an- 
nounced by the DoAll Co., 254 N. 
Laurel Ave., Des Plaines, Ill. This 
machine is manufactured for the 
DoAll Co. by the All American 
Tool & Mfg. Co., Chicago, II. 


Air-operated Rocker-arm Welder Made by 


Speeds from 170 to 470 strokes 
per minute are available through 
the use of a DoAll “Speedmaster” 
stepless variable-speed unit. Speed 
changes are obtained by merely 
turning a handwheel. This ar- 
rangement insures faster cutting 
and longer tool life where the 
machine is used for filing, sawing, 
or honing operations. 

Files are available in twelve 
different shapes, three grades, 
and two shank sizes. Honing 
stones can be obtained with either 
flat or radius cutting surfaces for 
finishing operations on dies after 
they have been hardened. Dia- 
mond hones are also furnished for 
finishing carbides and metals hav- 
ing a hardness greater than 65-C 
Rockwell. 

The two-power magnifier pro- 
vided is equipped with twin lamps 
to furnish adequate illumination 
for exacting work. An air jet re- 
moves chips. The screw-operated 
tilting table has a register pin for 
accurate location in the 90-degree 
position. The table is 10 3/8 
inches square, and the stroke 
84 


Air-Operated Rocker-Arm 
Welders 
A line of air-operated rocker- 


arm welders made in both 30- and 
50-KVA capacities, with throat 


Progressive Welder Co. 
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depths ranging from 18 to 36 
inches for each capacity, has been 
announced by the Progressive 
Welder Co., 3050 E. Outer Drive, 
Detroit 12, Mich. The general 
construction of these improved 
machines follows structural prin- 
ciples recently incorporated in the 
latest pedestal and press type 
welders developed by the com- 
pany. 

Three independent water-cool- 
ing circuits are provided for the 
transformer, lower arm, and upper 
arm. The circulation of the cool- 
ing fluid can be observed through 
sight gages. Other features or 
improvements include larger range 
of adjustment of throat opening; 
optional single-operating cylinder 
or compound _retractable-stroke 
cylinder; more rigid mountings 
for electrode-holders; transformer 
directly coupled to the welding 
arms; compact air-line accessory 
group mounted within the ma- 
chines but visible through side 
panel opening; wider range of ad- 
justment for welding arms; and 
group-mounted controls. ............ 85 


Hybco Tapper Tap 
Grinder 


To meet the demand for a 
grinder that will accurately 
sharpen chamfers on 90-degree 
bent and 180-degree precision 


Hybco Tapper Tap Grinder Brought out 
by Henry P. Boggis Co. 


To obtain additional 


information on equipment 
described on this page, see lower part of page 234. 
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FOR FERROUS, NON-FERROUS AND 
NON-METALLIC MATERIAL 


The clean-cut job is the profitable job. Shearing 
square, shearing straight, shearing to close tolerances— 
lowers cost of forming and smoothes the assembly. 


Cincinnati sheared blanks in many cases eliminate 
expensive blanking dies. 


Cincinnati Shears handle ferrous, non-ferrous and non- 
metallic materials—with machine tool like accuracy. 


Cincinnati Shears are very profitable machines in 
many plants in many industries. 


You get a ‘‘clean-cut’ product from Cincinnati Shears. 


CINCINNATI 25, OHIO U.S.A. 
SHAPERS - SHEARS - BRAKES 


FOR SPECIALIZED WORK 


Write for instructive catalog S-3 


/ ~~ \ 
? 
— 
FOR ARMOR PLATE AND ALLOY STEELS 7 — a 
FOR HEAVY PLATE 
| 
| 
} 
R 
THE CINCINNATI SHAPER CO. 
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kook tapper taps, Henry P. Bog- 
gis & Co., 1279 W. Third St., 
Cleveland 13, Ohio, has brought 
out the machine shown in the ac- 
companying illustration. This ma- 
chine will grind precision hook 
taps ranging from 3/16 inch to 
1 1/4 inches in diameter, and 
straight-shank tapper taps from 
3/16 inch to 2 1/2 inches in diam- 
eter. The length of chamfer and 
the amount of relief can be varied 
to suit the requirements. .......... 86 


Spotting Attachment for 
Gaertner Toolmaker 
Microscope 


A spotting attachment that is 
interchangeable with the stand- 
ard optical system of the Gaertner 
“Toolmaker Microscope” has been 
designed by the Gaertner Scien- 
tific Corporation, 1201 Wright- 
wood Ave., Chicago 14, IIl., for 
use in laying out drill jigs, tem- 
plets, and similar work requiring 
a high degree of precision. This 
attachment consists of a 25x mag- 
nification microscope with provi- 
sions for mounting and spinning 
a spotting tool on the exact point 
on the work at which the reticule 
of the microscope has been set. 


Gaertner Toolmaker Microscope Equipped 
with Spotting Attachment 
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In using this spotter, the oper- 
ator first adjusts the stage until 
the object is properly positioned 
as viewed through the microscope. 
If the point indicated by the 
reticule is to be spotted, the spot- 
ting tool is placed in position at 
the objective and the spinning cap 
is slipped over the eye-piece. By 
means of a control-knob, the tool 
is lowered with one hand into con- 
tact with the work and is then 
spun with the other hand. Any 
number of additional points, the 
positions of which with respect 
to the starting point are known, 
can be quickly spotted by simply 
moving the object the required 
distances by means of the mechan- 
87 


New End-Mills Added to 
Brown & Sharpe Line 


Several new end-mills have re- 
cently been added to the line of 
milling cutters manufactured by 
the Brown & Sharpe Mfg. Co., 
Providence 1, R. I. The extra long 
fast-spiral single-end end-mill with 
a straight shank shown at the top 
of the accompanying illustration 
is made in sizes from 1/4 inch to 
1 1/4 inches in diameter. This 


end-mill is also made in a regular 
long-shank type in sizes from 1/4 
inch to 2 inches in diameter. 

The second tool from the top 
in the illustration is a fast-spiral 
double-end end-mill with a 3/16- 
inch straight shank, made in sizes 
from 3/32 to 3/16 inch in diam- 
eter. The tool in the third view 
from the top is a long fast-spiral, 
double-end end-mill, also made 
with a 3/16-inch straight shank 
and in sizes from 3/32 to 3/16 
inch in diameter. The fourth view 
from the top shows a long two- 
flute fast-spiral single-end end- 
mill with straight shank, available 
in sizes from 1/4 to 1 inch in 
diameter. 

The fifth tool is a two-flute 
fast-spiral double-end  end-mill 
made with a 3/16-inch straight 
shank and in sizes from 1/16 to 
3/16 inch in diameter. The long 
two-flute fast-spiral double-end 
end-mill shown in the sixth view 
is made in the same sizes as the 
end-mill just described. The ball- 
end, two-flute fast-spiral single- 
end end-mill shown in the bottom 
view is made in sizes from 1/8 
to 1 inch in diameter. In addition 
te the new end-mills illustrated, 
the range of sizes in which some 
of the other types of end-mills are 
made has been increased. .......... 88 


New Types of End-mills Recently Added to the 
Brown & Sharpe Line 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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What is full spindle support? What does it accomplish? It's 
rigid support against thrust and radial load—at ALL positions 
of the spindle. 


In performance, it means accurate, smooth power delivery 
and long, trouble-free operation. 


The multiple spline driven Cincinnati Bickford Super Service 
Spindle—with its large thrust bearing and its special sliding 
sleeve—never feeds away from its bearings. 


This modern, up-to-date design, with 36 speeds and 18 feeds, 
also gives a maximum tool capacity for any given size. 


Sm Write for Circular R-29 for 
details of construction of this 
Cincinnati Bickford Super 


Service Radial Drill. 


This machine is fur- 
nished in sizes 11” to 
19” diameter column, 
3’ to 8’ arm. 


THE So 
ano 
als 714” dia. col., 214’ arm, to 2% 
die, 
Production 1 . 
Jig Borers, Portable Horizontals, 

Equal Efficiency of Every Unit Spacing Table Machines. 

Makes the Balanced Machine 


MACHINERY, July, 1948—219 


Unusual Spindle Supp pt 

| 


Tool for Removing or Installing Bushings 
Announced by Electric Appliance Parts Co. 


Tools for Removing and 
Installing Sleeve Bushings 
and Bearings 


A kit of tools developed to re- 
duce the time required for re- 
moving or installing bushings and 
bearings has been announced by 
the Electric Appliance Parts Co., 
1561 E. 27th St., Cleveland 14, 
Ohio. This compact, portable 
5-pound unit is designed to handle 
bushings ranging from 29/64 inch 
to 1 3/4 inches inside diameter. 
With these tools, bushings can be 
removed or replaced in two min- 
utes and the possibility of scoring 
or damaging the bushings or 
housing is eliminated. The unit, 
with its special adapter, can re- 
move blind or opposed bushings 
and re-install the majority of 
Those TOMOVES. 89 


Campbell “Cutamatic” 
Abrasive Cutting Machine 


An automatic abrasive-wheel 
cutting machine with an oscillat- 
ing head has been brought out by 
the Andrew C. Campbell Division, 
American Chain & Cable Co., Inc., 
Bridgeport 2, Conn. The new ma- 
chine is sequence timed, and 
therefore requires no adjustment 
of the timing cycle, regardless of 
the size of stock being cut or the 
length of feed used. The machine 
will cut solid stock or bar mate- 
rials in sizes up to 6 inches in 
diameter. 

Every operation performed by 
the machine is completely auto- 
matic, including stock feeding 
and clamping, adjustment of the 
machine to compensate for wheel 
wear, ejection of cut pieces, and 
stopping of the machine after the 
final cut has been made. ............ 90 
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Landis Receding-chaser Collapsible Tap 
Developed for Tapping Tapered Threads 


Landis Receding-Chaser Collapsible Taps 


The Landis Machine Company, 
Waynesboro, Pa., has developed 
an improved receding-chaser col- 
lapsible tap (Style LL) which is 
designed primarily for tapping 
tupered threads. It is adjustable 
for thread length, and can be used 
for American tapered pipe threads 
or for any line pipe, tubing, cas- 
ing, or drill pipe threads listed in 
the A.P.I. Standards provided, of 
course, that these threads are 
within the capacity of the taps. 

The receding action of the 
rigidly supported chasers of this 
tap is accomplished through a 
fulcrumed-lever principle. The col- 
lapsing of the tap causes the 
chasers to drop into the tap head 
at the completion of the thread, 
thus permitting the tap to be re- 
moved without reversing it. 

An outstanding feature of this 


tap is the detachable head, which 
permits the use of heads of vari- 
ous sizes and capacities on the 
same body. This design makes it 
possible to cover a wide range of 
thread sizes with a minimum of 
equipment. Beginning with the 
3-inch size, up to and including 
the 12-inch head, an even number 
of chasers is used, irregularly 
spaced in the circumference of 
the head, so that no two chasers 
are directly opposite each other. 

Landis Style LL taps can be 
used as stationary or rotary types, 
and can be converted readily from 
one type to the other. Left-hand 
threads can be cut by using left- 
hand Style LM tap heads with 
left-hand chip clearance and left- 
hand chasers. The Style LL tap 
body is made in four sizes to 
cover 1- to 12-inch pipes. .......... 91 


Campbell ““Cutamatic’’ with Oscillating Abrasive-wheel Head 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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have prevented 


Enlargement shows a scored and galled surface of a 314” 
O.D. bearing that “froze” and failed. Had this surface first 
been Superfinished, it would have had nearly twice the 
load-bearing capacity and about three times the life. “Wear 
} and Surface Finish,” is a new textbook on Superfinish. 
Write for it on your company letterhead. 


GISHOLT MACHINE COMPANY 


Madisoni#j, * Wisconsin 


THE GISHOLT ROUND TABLE 


represents the collective ex- 


perience of specialists in 
machining, surface-finishing 
and balancing of round and 
partly round parts. Your prob- 
lems are welcomed here. 


: TURRET LATHES - AUTOMATIC LATHES - SUPERFINISHERS - BALANCERS ~- SPECIAL MACHINES 
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Micro-Spray Paint Gun 


A paint spray gun designed to 
produce an exceptionally smooth 
high-gloss finish has been an- 
nounced by the American Brake 
Shoe Co., Kellogg Division, 230 
Park Ave., New York 17, N. Y. 
Many new features have been in- 
corporated in this spray gun to 
save paint, air, and time. Greater 
versatility, easier handling, and 
simplicity of design which saves 
cleaning and assembly time are 


Micro-Spray Compressed- 


air Spray Gun 


among th® outstanding features. 
The entire head can be quickly re- 
moved by merely taking out the 
lecking screw and lock-nut. Only 
one fluid needle is required for all 
paint spraying, and a highly ac- 
curate control of spray width is 
provided by the angle of the 
needle. A built-in lever controls 


Lincoln Engine-Driven 
Portable Welder 


A new “Shield Are Jr.” welder 
of the  gasoline-engine driven 
type designed to make available 
at low cost a light-weight port- 
able welder is announced by the 
Lincoln Electric Co., Cleveland 1, 
Ohio. This welder is of particu- 
lar value for application in areas 
where electric power is not readi- 
ly available, and is adapted for 
use in garages, job shops, repair 
shops, and oil and gas fields, as 
well as for construction work. It 
has a current range of from 20 
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Lincoln “Shield Arc Jr.’’ Portable 


Self-contained Engine-driven Welder 


to 180 amperes, is about 2 feet 
wide by 2 feet high by 4 feet long, 
and weighs 502 pounds. ............ 93 


Bliss Hydraulic 
Die-Hobbing Press 


A die-hobbing press has been 
added to the line of hydraulic 
presses built by the E. W. Bliss 
Co., 450 Amsterdam Ave., De- 
troit 2, Mich. This press is rated 
at 500 tons pressure with a press- 
ing speed of 2 inches per minute, 
and is designed for use by manu- 
facturers requiring reproductions 
of dies for multiple stamping op- 
erations. With this press, the 
reproductions are made by forcing 
a master punch into metal blocks. 


Bliss Hydraulic Die-hobbing Press 


The press is completely selt- 
contained, and has safety shields 
for all openings to the die space. 
It is easily controlled by means 
of manually operated valves fitted 
with handwheels. The principal 
specifications include: Stroke of 
slide, 6 inches; vertical opening, 
maximum 10 inches and minimum 
4 inches; distance between tie- 
rods, front to back, 16 1/2 inches, 
and right to left, 21 inches; 
height, 100 inches; and floor 
space, 32 by 36 inches. ............ 94 


Quick-acting Collet Chuck Made 
by the Goodwin Mfg. Co. 


Goodwin Quick-Acting 
Collet Chuck 


The Goodwin Mfg. Co., 10 E. 
Broadway, Cuyahoga Falls 8, 
Ohio, has brought out a new 
quick-acting collet chuck devel- 
oped to speed up chucking opera- 
tions on South Bend, Logan, 
Atlas, and similar types of lathes. 
The multiple leverage principle 
and the cantilever action of the 
hardened steel fingers utilized in 
this chuck provide a positive vise- 
like grip on material. The small 
cenveniently located control lever 
requires only finger-tip pressure 
for actuation. The quick-release 
feature makes possible secure 
chucking of work while the spin- 
dle is in motion. The threaded 
nose cap can be removed easily. 

The chucks are made in two 
sizes, a 1-inch capacity which fits 
lathes having a 1 1/2-inch eight- 
thread spindle nose and a 2-inch 
capacity model which can be fitted 
to any lathe spindle up to 3 3/8 
95 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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Two operators easily shave 3368 gears in 8 hours 
on these four Michigan ‘“Underpass’’ machines 
equipped with semi-automatic loading. 


Even faster GEAR SHAVING 
with LESS operator EFFORT 


Shaving of gears for accuracy and 
quietness is now so inexpensive and 
fast an operation on the new Michigan 
870 machines that the only practical 
way to cut time and cost still further, is 
to cut the effort on the part of the 
operator. 


This has been achieved by the pro- 
vision of semi-automatic loading, now 
available on all Michigan Gear Finish- 
ing Machines. 


In one plant, this development on 
a MICHIGAN “Underpass” finisher has 
increased production of timing gears 
from 920 per operator in 8 hours to 
1684 ! ! 

And the gears are ‘‘curved-shaved”’ 
(crowned) too, at the same time. 


For the story on this, ask for 
“Information Sheet No. 101-1113.” 


MICHIGAN TOOL COMPANY 


7171 E. McNICHOLS ROAD 


DETROIT 12, U.S.A. 
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Grieder Tube Cut-off Machine 


Tube Cut-Off Machine 


The Grieder Machine Tool & 
Die Co., 324 N. Maple St., Bowling 
Green, Ohio, has brought out a 
machine for cutting off tubing of 
any size up to 2 inches outside 
diameter. The automatic feed is 
designed to deliver 600 feet of 
material to the cut-off machine 
per minute. Tubing of any diam- 
eter or wall thickness within the 
range of the machine can be cut 
off in less than one-third second 
per cut. The machine is operated 
automatically or manually. ........ 96 


Drill for Hardened Steel 


A carbide drill for drilling 
high-speed steel with a hardness 
rating as high as 66 on the Rock- 
well C scale is announced by the 
National Tool Salvage Co., 6511 
Epworth Blvd., Detroit, Mich. 
This new drill is made with a 


special grind which results in 
faster cutting and in the genera- 
tion of less heat. It also enables 
the drill to hold up longer and 
produce smoother holes that are 


Drill for Hardened Steel Made 
by National Tool Salvage Co. 


true to size, eliminating the neces- 
sity for annealing the work. One 
of these tools will drill a hole 1 
inch deep in sixty seconds. ........ 97 


Rev-Tuner for Measuring Vibrating and Rotating Speeds 
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“Wasp Special’’ Arc-welding Machine 


“Wasp Special” 
Arc-Welding Machine 


The Air Reduction Sales Co., 
Department A 1777 P, 60 E. 42nd 
St., New York 17, N. Y., has just 
announced the 200-ampere Wilson 
“Wasp Special” air-cooled, engine- 
driven, arc-welding machine shown 
in the accompanying illustration. 
This machine is designed to fur- 
nish a smooth, steady current and 
to stand up under heavy-duty con- 
struction and maintenance work 
in varied applications. 

The welding range of the ma- 
chine is 25 to 250 amperes at 30 
volts, 50 per cent duty cycle. It 
is light in weight, easy to handle, 
and especially adapted for weld- 
ing in places inaccessible to larger 
and heavier equipment. Two elec- 
trical outlets are previded which 
can be used for lighting purposes 
or to operate universal power 
tools in an emergency. .............. 98 


“Rey-Tuner” for Measur- 
ing Speeds in Revolutions 
Per Minute 


A new low-priced, pocket-size 
instrument designed to accurately 
and quickly measure the speed of 
rotation of motors, shafts, ma- 
chine tool spindles, and other 
mechanisms, as well as for gen- 
eral use in detecting vibration of 
any kind, has been designed by 
H. L. Burkhardt and is being 
made by Rev Products Co., 406 
Market St., Elmira, N. Y. 

This instrument has a thin 
spring-steel “reed” which is tuned 
by means of a thumb-adjusting 
wheel to vibrate at any rate of 
frequency marked on the gradu- 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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THIS ENTIRELY AUTOMATIC 
PRECISION BORING MACHINE 
IS TYPICAL OF EX-CELL-O 
SUPERIORITY IN ENGINEERING 


@ Here’s a machine that receives automotive valve 
guide bushings from a conveyor line, rough and 
finish bores them and delivers them to another con- 
veyor, all automatically. The bushings, 2-3/16” 
long with 11/32” bores, enter chutes at the left end 
of the spindles, are fed through the hollow spindle 
shafts to the chucks, are located, clamped, rough and 
finish bored and ejected at the rate of 300 pieces per 
hour. Bores are held to a tolerance of .001”. The 
operator need never touch the parts except to inspect 
the bores occasionally. 

The engineering know-how that makes possible an 
automatic machine such as this one is always available 
to Ex-Cell-O customers, whether their work requires 
parts in short runs or great volume. Whether tolerances 
are measured in thousandths or ten-thousandths, 
Ex-Cell-O engineers will suggest the most practical and 
efficient method of finishing your parts. Call Ex-Cell-O today! 


X-CELL-O for PRECISION 


Special Multiple Way-Type Precision Boring Machines ¢ Special Multiple Precision Drilling Machines ¢ — Precision Boring, Turning, and Facing Machines and 
Fixtures © Precision Cylinder Boring Machines * Precision Thread Grinding Machines * Precision Lapping Machines ¢ Precision Broach Sharpening Machines 
© Other Special Purpose Machines ¢ Tool Grinders ¢ Continental Cutting Tools * Broaches and Broach Fixtures « Counterbore Sets * Grinding Spindles « 
Hydraulic Power Units © Drill Jig Bushings * R.R. Pins and Bushings ¢ Fuel Injection Equipment * Dairy Equipment ¢ Aircraft and Miscellaneous Production Parts 
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R and L Back-rest Holders Shown with Interchangeable 
Plain and Carbide-surfaced Roller Back-rests 


ated scale. When the frame of the 
instrument is placed in contact 
with a body that is vibrating con- 
tinuously at a fixed rate of fre- 
quency, the reed will not vibrate 
noticeably until it is tuned so that 
its natural frequency coincides 
with that of the vibrating body. 
With this arrangement, no revolv- 
ing shaft connections are required 
in measuring the rotating speed 
99 


“Minute Man” Magnetic Welding 
Positioner 


Magnetic Welding 
Positioner 


A magnetic welding positioner 
known as the “Minute Man,” 
which is designed to facilitate the 
welding of small parts, has been 
placed on the market by the du 
Mont Corporation, Greenfield, 
Mass. The positioner consists of 
a simple sturdy V-frame equipped 
with two powerful permanent 
Alnico magnets. Two or more 
pieces of ferrous metal can be 
gripped and held in virtually any 
position for welding, soldering, or 
other joining operations by this 
device. 

In the illustration the positioner 
is shown holding a 3-inch collar 
and a 5/8-inch shaft. The mag- 
nets are 2 by 2 by 2 1/8 inches 
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in size, and have equal holding 
Shower on all four sides. A small 
auxiliary chuck is supplied with 
the positioner for holding pieces 
having small surface areas. ....100 


Sheffer Padded-Bearing 
Master Stock-Pusher 


A padded stock-pusher with an 
extremely long bearing surface 
having external threads ground 
from the solid to assure concen- 
tricity is announced by the Shef- 
fer Collet Co., Traverse City, 
Mich. This new device is known 
as the “Better Bearing’ master 
pusher. The pads can be quickly 
and easily changed to handle 
stock of various sizes, no special 
tools being required. 

A choice of pad material makes 
this pusher equally useful on 
high-production jobs and on the 
finest polished stock. The same 
shell and nipple can be fitted with 
pads of the following materials: 
Hardened steel, hardened steel 
with bearing lapped and chromi- 
um-plated, cast iron, and bronze. 
The tension of the pusher can be 
101 


Turret Back-Rest Holder 


R and L Tools, 1825 Bristol St., 
Nicetown, Philadelphia 40, Pa., 
have placed on the market a tur- 
ret back-rest holder, designed as 
shown in the accompanying illus- 
tration, which is available in sev- 
eral sizes. This holder provides 
for the convenient interchanging 
of regular R and L back-rests, 
such as shown in the view to the 
left, with R and L earbide- 
surfaced back-rest rollers, such 
as shown to the right. ............ 102 


“Micro-Mills” Designed for Rapid, 
Accurate Finishing of Bores 


Severance “Micro-Mills” 


Severance Tool Industries, Inc., 
636 Iowa Ave., Saginaw, Mich., 
has announced that tapered-shank 
“Micro - Mills,” designed for 
speedy internal finishing opera- 
tions, are now available in sizes 
of 3/8 inch and larger. These 
carbide mills can be mounted on 
standard internal grinding spin- 
dies or quills by means of steep- 
taper mating members and a re- 
taining screw. Bores can be 
brought to size in one or two 
passes and with finishes that are 
comparable to those obtained by 
internal grinding. Nine standard 
sizes of this “taper mount” series 
of mills cover the range from 3/8 
inch to 1 1/2 inches in diameter. 

Besides qualifying for the ordi- 
nary run of internal grinding 


(Left) Sheffer Master Stock-pusher. 


(Right) Disassembled Pusher 


To obtain additional information on equipment 


described on this page, see lower part of page 234. 
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_ to a low-cost stepless variable speed drive 


REEVES Motor Base provides sliding plat- 


form for motor. Handwheel or push-button control increases 
transmitted speed by moving motor toward driven machine, 
decreases speed by reversing the operation. 


Special V=Bellé hooks up unit with driven 


machine. Belt fits between discs and over pulley on power in- 
put shaft of driven machine. Belt is adjusted to minimum center. 


entire range and maintains that speed without 
fluctuating even a fraction of an rpm. 


The Reeves Vari-Speed Motor Pulley is the easiest, lowest- 
cost method of converting a machine with fixed speeds into a 
highly versatile unit of infinitely variable speed adjustability. 
Thus equipped, it can handle a wider range of work, better, 
faster and more economically, because machine speed can be 
changed instantly and accurately—without shutdowns—to meet 
the needs of every operation and every operator, under every 
changing condition. 

This REEVES unit forms the actual driving element between 
motor and driven shaft . . . eliminates all auxiliary equipment 
such as chain drives, gears, belts, etc., . . . requires virtually 
no more space for installation than any standard belt or chain 
drive. It is built in eleven sizes, transmitting from '/ to 15 hp, 


over speed ratios from 2'/:1 to 4:1, inclusive. 


The complete line of REEvEs Speed Control equipment also 
includes two other basic units, the Variable Speed Transmis- 
sion and the Motodrive, which are offered in the widest 


Disc Assembly connects directly to motor 
shaft. Assembly consists of two facing cone-shaped discs— 
one sliding laterally—and compression spring for mounting 


on motor extension shaft. 


selection of designs, sizes, capacities and speed ratios—with 

handwheel, push-button or entirely automatic controls. 
REEVES units have proved their ability to speed production, 

cut cost and increase profit in more than 260,000 widely 


are listed as standard 
equipment on over 2,100 different makes of modern machines. 

An experienced Reeves Speed Control specialist will be 
glad to work with you in selecting the units best suited to your 
needs. Write today, arranging an interview, and ask for the 
comprehensive 114-page catalog M-450A. 


REEVES PULLEY COMPANY « COLUMBUS, INDIANA 
Recognized Leader in the Specialized Field of Speed Control Engineering 


diversified industrial applications ... 
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work having a hardness ranging 
up to Rockwell 62 C, these mills, 
in both the straight shank series 
and the taper mount series, are 
especially useful in making 
changes on hardened parts. ....103 


Electric Drill Kit Brought out by 
Portable Electric Tools, Inc. 


Electric Drill Kit 


Portable Electric Tools, Inc., 
255 W. 79th St., Chicago 20, IIl., 
have just announced a “Hi-Power” 
Model 77 electric drill kit, consist- 
ing of a portable electric drill and 
ten high-speed drills arranged in 
a steel carrying kit. The electric 
drill is equipped with a 1/4-inch 
capacity, 110-volt air-cooled mo- 
tor. The slender body of this new 
2 3/4-pound tool facilitates drill- 
ing in close places. .................... 104 


“Nu-Arc” Arc-Welder 


A “Nu-Arc” alternating-current 
arc-welder of simplified construc- 
tion, which has been completely 


““Nu-Arc”” Arc-welder 
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redesigned to increase operating 
efficiency, has been anncunced by 
Electric Arc, Inc., 152-162 Jelliff 
Ave., Newark 8, N. J. This port- 
able welder is built for general- 
purpose use in welding shops, in- 
dustrial plants, shipyards, and 
railroad yards. It is a complete 
welding unit of the plug-in type 
designed to provide multiple-stage 
heat ranges and has no moving 
105 


“Rocket Multipress” 


A new “Rocket Multipress” of 
4-ton capacity with speeds three 
times faster than available on 


“Rocket Multipress’” Developed 
for High-speed Operation 


s.andard “‘Multipress” models, yet 
retaining all the advantages of 
the smooth-operating HydrOilic 
pewer, has been brought out by 
the Denison Engineering Co., 
1160 Dublin Road, Columbus, O. 

Phree major design changes 
—one in the control system, one 
in the operating component, and 
one in the power system—have 
made possible the new high speeds 
of 1100 inches per minute ap- 
proach speed, 450 inches per min- 
ute pressing speed, and 750 inches 
per minute return speed. These 
speeds have been obtained with- 
out sacrificing either the tonnage 
or operating characteristics of 
standard models. 106 


Baker Portable Hydraulic 
Power Unit 


A mobile hydraulic pump and 
ank unit has recently been intro- 
duced by Baker Brothers, Inc., 
1000 Post St., Toledo, Ohio, for 
use with several hydraulic-feed 
units. The unit is attached to the 


Portable Hydraulic Power Unit 
Made by Baker Brothers, Inc. 


eperating cylinder of the ma- 
chines by high-pressure hose lines 
joined with self-sealing couplings 
that permit breaking the line 
without influx of air into the hy- 
draulic system. When service to 
the hydraulic system is necessary, 
a fast change of power units can 
be made by disconnecting the two 
hose lines and connecting a re- 
placement power unit to the ma- 
chine. This hydraulic pump unit 
is provided with a newly devel- 
oped Oilgear variable - delivery 
feed pump of the _ positive-dis- 
piacement, radial-piston type...107 


Hydraulic Press Adapted for 
Laminating Plastics and Wood 


M. & N. Hydraulic Press 


The M. & N. Machine Tool 
Works, Inc., 157 Orono St., Clif- 
ten, N. J., have developed a new 
hydraulic press that is especially 
adapted for laminating plastics, 
wood, and veneers. These presses 
can be built in any practical size 
or capacity to meet special pro- 


To obtain additional information on equipment 
described on this page, see lower part of page 234. 
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IN SECONDS, you can reproduce any 
drawing as any one of a variety of Ozalid 
prints. 

You simply select the desired type of 
Ozalid sensitized material . . . place your 
drawing on it...and feed into the Ozalid 
machine, 


Thus, every drawing has a future 
which you control. A future which allows 
you to always match the print to the job 
at hand ... and realize these definite ad- 
vantages in drafting room, shop or office. 


4, WILL COLOR CODING HELP? 


Your drawings can be reproduced with 
black, blue, red or sepia lines on a white 
or tinted background. Thus, you can 
color code prints of different depart- 
ments or operations— speed routing, re- 
duce possibility of error. 


2. PREFER PRINTS ON LIGHT, 


AANDARD, OR HEAVY WEIGHT PAPER?, 


You can make all three types with Ozalid 
... to suit your specific requirements. 
Light or standard weight prints for or- 
dinary use or convenience in filing; heavy 
weight prints for reference charts, man- 
uals, etc. You can even make Ozaprints 
with reproductions on both sides of the 
sheet. 


You can make translucent Ozalid Inter- 
mediates directly from your tracings... 
and use these as Masters in your print- 
making. This eliminates wear and tear 
on the original . . . also provides Masters 
for different departments, branches, sub- 
contractors, ete. Ozalid Intermediates 
are actually better to print from than 
original drawings—for they increase line 
densities and can be made on new plastic- 
coated surfaces .. . impervious to stain- 
ing and smudging. 


4. WILL CHANGES OR ADDITIONS 


BE MADE TO ORIGINAL ? 


Jaluable drafting time is saved with 
Ozalid. Instead of altering your original 
... you can make your changes or addi- 
tions on a translucent Ozalid print. New 
products—like Ozalid Strip Film—with a 
transparent adhesive base—can be used 
to transfer title blocks or sections from 


one drawing or translucent Master to 
another. 


5. WANT TO COMBINE ONE 


DRAWING WITH ANOTHER ? 


Assume that you wish to show the de- 
tails of two or more drawings on one 
print—here’s how easy it is: Make a 
transparent Ozalid film print of each 
drawing . . . then overlay these on a sheet 
of Ozalid sensitized paper and process. 


You get a composite print —all details 
exactly 2s you want them. A big advan- 
tage in evaluating floor plans, work lay- 
outs, wiring diagrams, etc. 


6. WANT TO ELIMINATE 
PRINT REPLACEMENT ? 


If grease and grime are a problem in the 
shop or field, make your work prints on 
durable Ozaplastic, which can be cleaned 
in seconds with a damp cloth. 


ALL OZALID PRINTS PRODUCED 
IN SAME MANNER 


* No tie-ups when you shift from one type of print production to another. Simply 
choose your Ozalid material... and your Ozalid Streamliner exposes and dry de- 
velops it. Standard work prints are produced in 25 seconds. 


* Your drawings can be up to 42 inches wide, any length. Roll stock or cut sheets 
can be used. (Special machines accommodate 54” wide drawings.) 


* You—or anyone else—can be the operator. A few hours and you’re an “expert.” 


* See all the Ozalid prints you make from any drawing... and learn full story. 


Mail coupon today. 


@) Z A L l D A Division of General Aniline 


Gentlemen: Please send free copy of Ozalid Stream- 
liner booklet containing samples of 10 types of Ozalid 
prints. 


Dept. No. 106 


& Film Corp., Johnson City, New York 


Position 


Ozalid in Canada—Hugh 


Owens Co., Ltd., Montreal 
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duction requirements. The 50-ton 
capacity machine shown in the 
illustration has a ram 8 inches in 
diameter, an 8-inch stroke, open- 
ing height of 28 inches, and col- 
umns 2 1/2 inches in diameter. 
The opening capacity from left to 
right is 44 inches, and from front 
to rear, 20 inches. The working 
pressure is 2000 pounds per 
square inch. The machine is 8 
feet high, requires a floor space 
of 56 by 26 inches, and weighs 
2400 pounds. It is driven by a 
108 


Producto Self-Centering 
Shaft Vise 


The Producto Machine Co., 
Bridgeport, Conn., is placing on 
the market a self-centering vise 
‘which can be mounted either ver- 
tically or horizontally. It holds 
shafts or spindles from 3/8 inch 
to 3 1/8 inches in diameter in 


Producto Self-centering Shaft Vise 


4 1/4-inch wide jaws for machin- 
ing keyways, slots, or splines. 
The vertical base is 8 by 5 1/2 
inches, and the horizontal base is 
8 by 7 1/2 inches. The maximum 
height, including screw and hand- 
wheel, is about 13 1/2 inches, and 
the weight 80 pounds. .............. 109 


“Nilco” Dial Bore Gage 


The Nilsson Gage Co., Ince., 
Poughkeepsie, N. Y., has brought 
out a “Nileco” dial bore gage de- 
signed for the rapid and accurate 
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Measurement of small internal 
diameters. The dial indicator has 
graduations of 0.0001 inch and a 
total travel of about 0.008 inch. 
Three of these bore gages will 
cover a range of 3/8 to 7/8 inch. 

The gage can be easily set 
with gage-blocks, so that for short 
runs, expensive master rings are 
not necessary: When the range is 
determined, fine adjustments to 
size on the indicator are made 
with a simple key arrangement. 


Nilsson Dial Bore Gage 


After the indicator is set, the 
gage is automatically sealed so it 
cannot be tampered with. ........ 110 


Direct-Reading Micrometer 
Dial for Lathe Cross-Feed 


A “TriSet” direct-readiag mi- 
crometer cross-feed dial is a re- 
cent development of the Spring- 
field Machine Tool Co., Springfield, 


“TriSet’’ Direct-reading Micrometer 


Dial Applied to Lathe Cross-feed 


Ohio. This micrometer dial is 
available on all new Springfield 
lathes and can be installed on 
many older models now in use. 
With this new dial, any one of 
three individual direct readings 
can be selected for turning, bor- 
ing, or depth of cut. All three 
readings are combined in the one 
indicator, conveniently located so 
that the desired setting can be 
made quickly, easily, and accu- 
rately. Direct readings in thou- 
sandths of an inch are given 
through individual windows se- 
lected with a knurled ring at the 
front of the housing. ................ 111 


Giant Granite Surface 
Plate and Straightedges 


The largest granite precision 
surface plate made by the Her- 
man Stone Co., 324 Harries Bldg., 
Dayton 2, Ohio, measuring 8 by 
16 feet was recently shipped to 
the plant of the City Auto Stamp- 


Large Granite Surface Plate Made by Herman Stone Co. 


To obtain additional information on equipment 


described on this page, see lower part of page 234. 
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A four-drawer, Class 6000 
N-C-R Cash Register sur- 
rounded by some of the 
many stampings for this 
and other models. 


How 230 Bliss 
Presses keep busy 
National Cash Register 


Short production runs on literally thousands of different 
sizes and shapes of parts mean frequent die change-over at 
National Cash Register Company’s Dayton plant. Here’s 
where press flexibility, ease of set-up and uniform production 
are “musts? 

That’s why 230 Bliss presses, large and small, are kept 
busy from one end of N-C-R’s production line to the other, 
blanking, drawing and forming the wide variety of stampings 
that go into cash registers, adding and accounting machines. 

“We’ve had sustained performance with little ‘downtime’ 
over several decades of operation with Bliss presses; says 
National’s press superintendent. “And Bliss has worked with 
us in providing special engineering to solve our stamping prob- 
lems. We like the safety features built into Bliss presses, too” 

This is another case example of why Bliss presses—me- 
chanical or hydraulic—are preferred throughout the pressed- 
metal industry. Besides pioneering in press improvements 
and design, Bliss offers you a fund of engineering knowledge 
—going back over 90 years, all adding up to the fact that 
“Bliss” on your press is more than a name—it’s a guarantee. 

To get the most out of press production, discuss your prob- 
lems with a Bliss engineer. Send for him today. 


E. W. BLISS COMPANY, DETROIT 2, MICHIGAN 


Mechanical and Hydraulic Presses, Rolling Mills, Container Machinery 
Bliss 165-ton double crank press, with a Bliss-Marquette Air Cushion WORKS AT: Toledo, Cleveland, Salem, Ohio; Hastings, Mich.; Englewood, N. J.; 
with locking device in the bed, is used to form cash register cabinets. Derby, England; St. Oven sur Seine, France. SALES OFFICES AT: Detroit, Hastings, 


Marquette Cushions are also installed on the slide for knockout work. Mich.; New York, Rochester, N. Y.; Cleveland, Dayton, Toledo, Salem, Ohio; Phil - 
adelphia, Pittsburgh, Pa.; Chicago, Ill.; New Haven, Conn.; Windsor, Ont. 


BLISS BUILDS ‘MORE TYPES ‘AND SIZES:-OF 
" PRESSES THAN ANY OTHER COMPANY IN ‘THE’WORED 


. BLISS, 
f 
5 BLI S 
4 | 
OLEDO 


New Manual Linecolnweld Cuts Costs 


...+ Makes Welding Easier 


Fig. 1. “Manual Lincolnweld” and 
600-amp. “Shield-Arc” welder. Can 
be used for automatic welding or 
hand welding with coated electrodes. 


Fig. 2. Fillet welding 4” plate with 
a single pass weld. Welding gun con- 
tains sufficient granular flux for 12 
feet or more of continuous welding. 


Fig. 3. Fillet welding %” plate ribs in 
this drum agitator at 450 amps. and 
15 inches per minute with “Manual 
Lincolnweld.” 


By W. R. PERSONS, SALES MANAGER 
THE LINCOLN ELECTRIC COMPANY 
CLEVELAND 1, OHIO 


ASTER welding speeds, deeper penetration and higher 

quality welds are now possible under greatly improved 
operating conditions with the new “Manual Lincolnweld.” 
(Fig. 1). Hidden are welding with granular flux, formerly 
possible only with completely automatic equipment, now 
becomes practical on all types of flat and near-flat work with 
the same ease and flexibility as hand welding with coated 
electrodes. 

Welds produced with the hand welding gun, shown in Fig. 
2, are made under a blanket of granular flux, thereby eliminat- 
ing spatter and producing a smooth and uniform appearance. 
Welding is greatly simplified by automatic feeding of a con- 
tinuous electrode through the granular flux. Proper are length 
is maintained at all times by presetting the are voltage con- 
trol, which automatically compensates for any are length 
variation in the movement of the welding gun. To weld, the 
operator has only to bring the gun to the joint and with a 
slight scratching motion, start the are. After the weld is com- 
pleted, the gun is taken away, breaking the arc instantly and 
stopping feed of the wire. 


Faster welding speeds are made possible with “Manual 
Lincolnweld’s” ability to use currents up to 600 amps. with 
” diameter electrode . . . a current density 8 to 10 times 
higher than used in any are welding process now in existence. 
The rate of electrode feed, predetermined by the are voltage 
control of the “Manual Lincolnweld.” varies the electrode 
feed rate from 50 to 360 inches per minute. 


a %4 


Deeper penetration with higher joint strength, resulting 
from the high intensity currents, permits welding square- 
edged joints without bevelling or special preparation. With 
“Manual Lincolnweld,” a 100% butt weld can be made in 34” 
plate with a single-pass weld from each side. 


The above is published by LINCOLN ELECTRIC in the interests of progress. For further information on “Manual Lincolnweld.” 
write for Bul. 373. The Lincoln Electric Company, Dept. 47, Cleveland 1, Ohio. 
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Cleaning of spatter, chipping and grinding of slag are elimi- 
nated by the smooth, clean welds. On most welds, the slag 
simply peels away after cooling. Where product appearance is 
important, “Manual Lincolnweld” is the ideal welder. 

Parts may be machined before welding in many cases. The 
uniform application of heat from a small concentrated are 
minimizes distortion, eliminating more costly machining of 
completed assemblies. 

Many types of production work can be done more profitably 
with “Manual Lincolnweld.” The welding gun, connected to 
the extremely flexible welding cable, is easily mounted on 
simple, inexpensive fixtures. This low-cost setup with “Man- 
ual Lincolnweld” makes it desirable where fixture expense 
must be kept to a minimum, 


Fig. 4. Mounted on a simple, inexpensive fixture, “Manual 
Lincolnweld” may be used profitably for repetitive production 


work. Job shown is 154” plate butt welded with 550 amps. 
at 12 inches per minute. 
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Fig. 1. Lord “‘Chan-L-Mount” 
Shock-absorbing Mount 


ing Co., Toledo, Ohio, where it will 
be used for checking stampings 
as long as 144 inches. The plate 
is finished to a tolerance of 0.002 
inch. 

This company is also manufac- 
turing straightedges of granite 
which are available in lengths up 
to 6 feet and which are made to 
an accuracy of 0.0001 inch in 3 
112 


Die with Mirror - finish Bore 
Obtained by Polishing with 
Diamond Compounds 


“Hyprez” Diamond 
Compounds 


“Hyprez” diamond compounds 
are now available from the Engis 
Equipment Co., 431 S. Dearborn 
St., Chicago 5, Ill., for lapping 
and polishing forging and heading 
dies. These compounds rapidly 
remove scratches, nicks, and pits, 
and give a mirror finish, such as 
shown in the bore of the die illus- 
trated. They are suitable for 
polishing dies used for forging 
aluminum, magnesium, brass, 
bronze, and_ steel. ‘“Hyprez” 
diamond compounds are supplied 
in eight different grades of 
diamond powder. 113 


Fig. 2. Heavy-duty “Shockmount”’ 
Mounting 


Lord Shock-Absorbing 
Mounts 


The Lord Mfg. Co., Erie, Pa., has 
brought out three new rubber- 
cushioned mounts designed to 
cover a wide range of machine 
and motor installation require- 
ments. The “Chan -L - Mount,” 
shown in Fig. 1, is 1 1/2 inches 
high and is made in a full range 
of sizes for small and medium- 
weight machines. It is designed 
for use in mounting such equip- 
ment as pumps, air compressors, 
motor generators, air condition- 
ers, and refrigerators. 

The “Shockmount” mounting, 
shown in Fig. 2, with load carry- 
ing capacities up to 7500 pounds, 
is designed to control shock, iso- 
late high-frequency vibration, and 
reduce noise. This compact, easily 
installed mount is only 1 3/16 
inches high. It is made of 3/16- 
inch steel, with an oil-resistant 
synthetic rubber flexing element. 

The “FHP” motor mount, shown 
in Fig. 3, is designed for original 
installation on 1/4- and 1/3-H.P. 
capacitor motors. It is of simple, 
one-piece construction, can be 
quickly slipped into place on the 
motor at the assembly line, and 
can be easily removed when the 
motor requires servicing. The 
mount fits N.E.M.A. standard 
bases, providing the necessary 


Fig. 3. Lord Type FHP Mount 


for Capacitor Motors 


vertical and horizontal stiffness 
to give the entire assembly the 
required stability. 114 


Fig. |. Bellows **Controlled- 
Air-Power™” Arbor Press 


“Controlled-Air-Power”’ 
Arbor Press and 
Air-Hydraulic Vise 


An arbor press has_ recently 
been added to the line of “Con- 
trolled-Air-Power” devices manu- 
factured by the Bellows Co., 
Akron, Ohio. The new unit, shown 
in Fig. 1, is suitable for light to 
medium pressing operations, such 
as forming, flaring, stamping, 


Fig. 2. Air-hydraulic Vise Made by Bellows Co. 


To obtain add.tional information on equipment 
described on this page, see lower part of page 234. 
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Maxwell Jig and Fixture Type Recessing Tool 


crimping, and riveting, as well as 
light broaching operations. It is 
powered by a special 5 1/2-inch 
bore air cylinder, develops a 
thrust of approximately twenty 
times the operating airline pres- 
sure, and can be used on any line 
pressure of from 5 to 175 pounds 
per square inch. 

The air-hydraulic vise shown in 
Fig. 2 is another new product of 
this company. It develops a clamp- 
ing pressure 150 times the oper- 
ating airline pressure from any 
line delivering air up to a maxi- 
mum pressure of 125 pounds per 
square inch. The maximum open- 
ing of the jaws is 5 inches....... 115 


Maxwell Recessing Tool 


A new recessing tool, designed 
for precision recessing where the 
tool must be used with jigs or fix- 
tures, is being made by the Max- 
well Co., 420 Broadway, Bedford, 
Ohio. This new tool is available 
in three sizes for machining di- 
ameters ranging from 1/2 to 
2 3/16 inches. It is piloted by 
standard bushings and operates 
on any manual or automatic feed 


spindle. The diameter of the re- 
cess is governed by the actuating 
stroke of the tool, which is set by 
adjustment of the stop-collar 
when used on a manually fed 
spindle. Radius, multiple-groove, 
and various other types of cutters 
are available for use on this new 
116 


Portable Spot-welder Made by 
Greyhound A.C. Arc Welder 


Corporation 


Greyhound Portable 
Spot-Welder 


A light-weight, portable, self- 
operating spot-welder of new de- 
sign is being manufactured by the 
Greyhound A.C. Are Welder Cor- 
poration, 606 Johnson Ave., Brook- 
lyn 6, N. Y. The new welder is 
especially adapted for sheet-metal 


shops and for use in truck and 
body repair shops. It will weld 
metal sheets having a combined 
thickness of 1/8 inch. The unit 
is enclosed in an aluminum casing. 
The protruding copper arms are 
available in three lengths, of 6, 
12, and 18 inches. The weight of 
the complete unit is about 23 
117 


Electronic Generator for 
Induction Heating 


The High Frequency Heating 
Co., 1438 Glen Park Ave., Gary, 
Ind., has brought out a new gen- 
erator for induction heating on 
production lines. This generator 
is adapted for such operations as 
soldering, brazing, hardening, an- 
nealing, and heating for forging 
small units. The power output is 
1200 watts and the frequency 400 
kilocycles. The generator is 30 
inches wide by 18 inches deep by 
19 inches high, and weighs 270 
118 


Electronic Power Generator Made 
by High Frequency Heating Co. 


To Obtain Additional Information on Shop Equipment 


Which of the new or improved equipment described in this section is likely to prove advan- 
tageous in your shop? To obtain additional information or catalogues about such equipment, 
fill in below the identifying number found at the end of each description—or write directly 
to the manufacturer, mentioning machine as described in July, 1948, MACHINERY. 


No. No. No. 


No. No. No. No. 


No. No. No. 


Fill in your name and address on blank below. Detach and mail within three months 
of the date of this issue to MACHINERY, 148 Lafayette Street, New York 13, N. Y. 


\ 
‘ 
| 
: [This service is for those in charge of shop and engineering work in manufacturing plants.) 
EUSINESS ADDRES S 
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RECENT PUBLICATIONS ON MACHINE SHOP 
EQUIPMENT, UNIT PARTS, AND MATERIALS 


To Obtain Copies, Fill in on Form at Bottom of Page 240 the 
Identifying Number at End of Descriptive Paragraph. or Write 
Directly to Manufacturer, Mentioning Catalogue Described in the 


Horizontal Boring, Drilling, 
and Milling Machines 
GIDDINGS & LEWIS MACHINE 
TOOL Co., Fond du Lac, Wis. Cat- 
alogue entitled ‘‘Machining and 
Repairing Diesel Engines with 
Giddings & Lewis Horizontal Bor- 
ing, Drilling, and Milling Ma- 
chines,” containing a series of 
case histories showing the sav- 
ings resulting from the use of 
these machines on the class of 
work mentioned. 1 


Lubrication Service Handbook 


LUBRIPLATE DIVISION OF FISKE 
BROTHERS REFINING Co., Newark 
5, N. J. Service Handbook, en- 
titled Lubriplate Film,” con- 
taining twenty-seven pages of 
data on Lubriplate lubricants, in- 
cluding characteristics and recom- 
mended applications for various 
operating conditions and different 
2 


Serrated-Blade and Carbide- 
Tipped Reamers 

PRATT & WHITNEY DIVISION 
NILES-BEMENT-POND Co., West 
Hartford 1, Conn. Circular 507, 
giving sizes and prices of ‘‘Cam- 
lock” adjustable shell reamers 
with serrated blades. Circular 508, 
describing ‘“Camlock”  carbide- 
tipped high-speed steel chucking 


Tool and Die Accessories 


STANDARD MACHINERY Co., 1541 
Elmwood Ave., Providence 7, R. I. 
Bulletin giving list prices and 
sizes covering the company’s line 
of tool and die accessories, includ- 
ing socket cap- and set-screws, 
pressure-pad stripper and knock- 
out springs, and hardened and 
ground dowel-pins. 4 
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Heat-Treated Carbon- 
Manganese Bar Steel 

JOSEPH T. RYERSON & SON, 
INC., Box 8000-A, Chicago 80, IIl. 
Circular describing mechanical 
properties, hardness, machinabil- 
ity, and applications of a _ heat- 
treated carbon-manganese _hot- 
rolled bar steel known by the 
trade name “Ry-Ax.” ..................5 


Hydraulic Presses 


M. & N. MACHINE TOOL WoRKS, 
INC., 157 Orono St., Clifton, N. J. 
Catalogue illustrating and de- 
scribing the M. & N. line of hy- 
draulic presses, designed to suit 
a wide range of applications. Sev- 
eral new models are described and 
hydraulic capacity tables are in- 


Meehanite Design Data 


MEEHANITE METAL CORPORA- 
TION, Pershing Square Bldg., New 
Rochelle, N. Y. Bulletin entitled 
“How to Use Meehanite Design 
Data,” supplementing Bulletin 26 
(previously issued), containing 
formulas for computing maximum 
stresses and deflection in circular 
7 


Stainless-Steel Fabricated 
Parts 


STORTS WELDING Co., INc., 42 
Stone St., Meriden, Conn. Cir- 
cular illustrating and describing 
various fabricated welded parts 
produced to specifications from 
stainless steel, Monel metal, and 
other corrosion and heat resisting 
8 


Corrosion Preventives 

R. M. HOLLINGSHEAD CORPORA- 
TION, AVIATION CHEMICALS DtvI- 
SION, Camden, N. J. Circular list- 


ing various types of corrosion 
preventives—their United States 
Government designations, charac- 
teristics, uses, methods of appli- 
cation, and protection require- 
9 


Self-Centering Drill Press 
Turret 


Howe & FANT, INc., Depart- 
ment 11R, 521 Flaxhill Road, 
South Norwalk, Conn. Bulletin 
483, descriptive of the “Lign-O- 
Matic” self-centering turret for 
drilling machines. Includes oper- 
ating instructions and _ specifica- 
10 


Spray Welding Equipment 
WALL COLMONOY CORPORATION, 
19345 John R St., Detroit 3, Mich. 
Wall chart describing the “Spray- 
welder” for applying Colmonoy 
hard-facing alloys in powdered 
form; also lists different types of 
Colmonoy alloys and methods of 
applying on various classes of 


Tungsten-Carbide Tools 
and Tips 


METAL CARBIDES CORPORATION, 
Youngstown 5, Ohio. Catalogue 
4&-T, covering Talide tungsten- 
carbide tools and tips. The new 
standard identification numbers 
recently adopted by the carbide 
industry are included. ................ 12 


Industrial Applications 
of Vacuum 


SPENCER TURBINE Co., Hart- 
ford 6, Conn. Bulletin 144, de- 
scribing more than 130 different 
applications of vacuum in indus- 
try for removing liquids, gases, 
and dust, and for the rapid con- 
veying of materials. .................. 13 
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THE 


MACHINE 
TOOL COMPANY 


@ In developing the new Sidney Lathe 
particular attention has been given to the 
controls both as to convenience of location 
and as to manipulation. 


The new controls are exceptionally easy to 
shift and the use of the single dial for 
Sidney’s 32 spindle speeds can be quickly 
pre-selected by the operator. Also the com- 
plete range of feeds and leads are readily 
accessible by means of dial on the front of 
the gear box. 


Apron controls have also been simplified and 
control for both longitudinal and cross feed 
is through independent clutch levers which 
actuate positive serrated jaw plates and is 
provided: with an over-load safety feature. 


Thus the new Sidney provides greater ease of 
operation—saves operator’s time—and enables 
you to get greater production at lower costs. 


Write for complete details. 


Ae 
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Wet Abrasive Cutting 
Machines 


ANDREW C. CAMPBELL DIVISION, 
AMERICAN CHAIN & CABLE Co., 
Inc., Bridgeport 2, Conn. Cat- 
alogue DH-30, descriptive of the 
company’s new Model 223 low- 
cost wet abrasive cutting ma- 


Self-Adhesive Cellophane 
Tape 

TOPFLIGHT TAPE Co., York, Pa. 
Booklet describing Topflight tape 
—a self-adhesive cellophane tape 
—and its application in retail 
packaging and labelling of articles 
by manufacturers, distributors, 
15 


Instrument for Testing 
Welds in Thin Sheet 


SPERRY PRopUCTS, INC., 1505 
Willow Ave., Hoboken, N. J. Sales 
Data Sheet 3021, describing the 
testing of welds in plate, thin 
sheet, and other sections by the 
use of the Sperry supersonic re- 
16 


High-Speed Cameras for 
Industrial Use 


EASTMAN KODAK Co., Roches- 
ter 4, N. Y. Booklet entitled 
“Magnifying Time,” describing 
the use of the Kodak high-speed 
camera in industry for analyzing 
motion too fast for study by the 
17 


Hole-Punching Units 


WALES-STRIPPIT CORPORATION, 
North Tonawanda, N. Y. Pam- 
phlet entitled “The Growth of an 
Idea that has Revolutionized Tool- 
ing Practice,” illustrating and de- 
scribing the evolution of Wales 
hole-punching and notching equip- 


V-Belt Drives 

CONGRESS DRIVES DIVISION, 
TANN CORPORATION, 3750 East 
Outer Drive, Detroit 12, Mich. 
Circular giving specifications for 


Congress drives with quick- 
detachable, heavy-duty sheaves 
and multi-vee belts. .................... 19 


High-Speed Steel Boring 
and Threading Tools 

BokuM Co., 14775 Wilde- 
mere, Detroit 21, Mich. Catalogue 
1139-6, descriptive of three styles 
of high-speed steel boring, facing, 
and internal threading tools made 
by this company. ....................000 20 


Microsphere Bearings for 
Grinding-Wheel Spindles 


LANDIS TOOL Co., Waynesboro, 
Pa. Catalogue illustrating and 
describing the basic features and 
advantages of the “Microsphere” 
wheel-spindle bearing used on the 
company’s precision grinders....21 


Stainless-Steel Plates 


ALLEGHENY LUDLUM STEEL 
CORPORATION, Pittsburgh 22, Pa. 
Booklet containing information on 
the selection and fabrication of 
solid stainless-steel and stainless- 
clad plates, including size, thick- 
ness, and weight data. .............. 22 


Arc-Welding Electrodes 


AIR REDUCTION SALES Co., 60 E. 
42nd St., New York 17, N. Y. 
Pocket Guide to Airco arc-welding 
electrodes, containing helpful data 
regarding factors to be considered 
when choosing an electrode for a 
23 


Pressure Plugs 


STANDARD PRESSED STEEL Co., 
Box 22, Jenkintown, Pa. Circular 
700, describing the construction 
of the “Unbrako” pressure plugs 
designed to reduce or eliminate 
leakage in water, steam, air and 


hydraulic pressure systems. ...... 24 
“Ni-Hard” Castings 
INTERNATIONAL NICKEL Co., 


INc., 67 Wall St., New York 5, 
N. Y. “Buyers’ Guide for Ni- 
Hard Castings,” listing the loca- 
tions of authorized producers of 
“Ni-Hard” — a_ nickel-chromium 
white-alloy cast iron. ................ 25 


Malleable Fittings for 
Brazed Joints 


STANLEY G. FLAGG & Co., INC., 
1421 Chestnut St., Philadelphia 2, 
Pa. Catalogue containing de- 
scriptive data and list prices cov- 
ering Flagg threadless malleable 
fittings for brazed joints. ........ 26 


Induction Heating Equipment 

ALLIS-CHALMERS MFG. Co., Mil- 
waukee 1, Wis. Bulletin 15B6430A, 
describing the features of Allis- 
Chalmers induction heaters, made 
in sizes from 1 to 100 kilowatts, 
and describing their application 
on a variety of work. ................ 27 


Cut-Off Machine 


Fox GRINDERS, INC., Oliver 
Bldg., Pittsburgh 22, Pa. Leaflet 
descriptive of the new Fox swing- 


frame cut-off machine designed 
for removing sprues and risers 
from bronze, aluminum, and iron 
28 


Welding Equipment in 
Sheet-Metal Shops 


PROGRESSIVE WELDER Co., 3050 
E. Outer Drive, Detroit 12, Mich. 
Bulletin 1001, showing typical 
parts fabricated in sheet-metal 
contract shops by the use of re- 
sistance welding equipment....... 29 


Drafting Machines 


EMMERT MFG. Co., Waynes- 
boro 2, Pa. Bulletin 6-48, describ- 
ing the outstanding features of 
Emmert drafting machines, de- 
signed to reduce fatigue of the 
draftsman and increase speed and 
30 


Pipe and Tube Cut-Off 
Machines 


CONTINENTAL MACHINE CoO., 
1952 Maud Ave., Chicago 14, IIl. 
Circulars giving the  specifica- 
tions, prices, and production rate 
for Steen high-speed pipe and 
tube cut-off machines. ................ 31 


Speed Lathes 


SCHAUER MACHINE Co., Cincin- 
nati, Ohio. Catalogue 480, con- 
taining 32 pages of data on the 
Schauer complete line of speed 
lathes designed for secondary fin- 
ishing operations on small metal 
and plastic parts. 


Standardized Drill Jigs 


ACME-DANNEMAN CO.,_INC., 
203 Lafayette St., New York 12, 
N. Y. Catalogue 49, covering the 
Esco line of standardized drill 
jigs, including engineering data 
of use to the tool engineer and 
33 


Punch Presses 


DIAMOND MACHINE TOOL Co., 
3429 E. Olympic Blvd., Los An- 
geles 23, Calif. Catalogue giving 
complete specifications and tech- 
nical engineering data on Dia- 
mond open-back inclinable punch 
34 


Carbide Tools 

NATIONAL TOOL SALVAGE Co., 
6511 Epworth Blvd., Detroit 10, 
Mich. Circular announcing a new 
line of standard carbide tools, in- 
cluding core drills, reamers, twist 
drills, slotting cutters, and end- 
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Speed Selector of 
Infinite Ratio 


SPEED SELECTOR, INC., 118 Noble 
Court, Cleveland 13, Ohio. Bulle- 
tin SS 12, illustrating and de- 
scribing a new 5-H.P. variable 
V-belt planetary speed selector 
with infinite ratio and stepless 
36 


Electrofluid Drive 


LINK-BELT Co., Chicago, IIl. 
Bulletin 2085A, containing com- 
plete information on the construc- 
tion and application of the Link- 
Relt ‘“Electrofluid” drive, a mo- 
torized hydraulic unit. .............. 37 


End-Mills 


BROWN & SHARPE MFG. Co., 
Providence 1, R. I. Pamphlet con- 
taining tabulated data on the 
B&S line of spiral end-mills 
made in sizes and styles to meet 
all requirements. 38 


Midget Milling Cutters 
SEVERANCE TOOL INDUSTRIES, 
INc., 686 Iowa Ave., Saginaw, 
Mich. Folder containing de- 
scriptive data, including prices, 
on Midget high-speed steel and 
cemented-carbide mills. ............ 39 


Sanding Tools 


STERLING TooL Propucts Co., 
1340 N. Milwaukee Ave., Chicago 
22, Ill. Circular covering the ap- 
plications and operation of Ster- 
ling portable electric sanders and 
portable air-driven sanders....... 40 


Melting Furnaces 


SKLENAR FURNACE & MF6. Co., 
| 38 Memorial Drive, Cambridge 


42, Mass. Circular describing the 
functions and scope of the Sklenar 
improved type reverberatory melt- 
41 


Keyway Broaches 


EAST SHORE MACHINE PRODUCTS 
Co., 835 E. 140th St., Cleveland 
10, Ohio. Bulletin 11, illustrating 
and describing the Glenny adjust- 
able expansion push-broaches for 
machining keyways. 42 


Lubricating Oils 

SUN OIL Co., 1608 Walnut St., 
Philadelphia 3, Pa. Booklet de- 
scribing the characteristics and 
applications of Sunvis 900 lubri- 
cating oil series. 43 


Tool Steel Selector Chart 
CARPENTER STEEL Co., 105 W. 
Bern St., Reading, Pa. Wall chart 
of Carpenter matched tool steels 
for reference in picking the right 
tool steel for each job. .............. 44 


Overload Release Clutch 
CARLYLE JOHNSON MACHINE 
Co., Manchester, Conn. Bulletin 
illustrating and describing the 
Maxitorg, a new automatic over- 
load release clutch. .................. 45 


Resistance Welding Machines 

TAYLOR-WINFIELD CORPORATION, 
Warren, Ohio. Bulletin 10-813, 
describing the outstanding fea- 
tures of the Taylor-Winfield Tri- 
Phase resistance welders. .......... 46 


Air Motors 


BELLOWS Co., Akron, Ohio. Bul- 
letin BM20, describing the vari- 
ous types and sizes of Bellows 
non-rotating air motors. ............ 47 


Hydraulic Machinery 

R. D. Woop Co., Philadelphia, 
Pa. Circular illustrating typical 
examples of the Wood line of hy- 
draulic machinery and equipment 
for the steel industry. .............. 48 


Fixture Fittings 

WEST PoINT MFc. Co., 19627 
Merriman Court, Farmington, 
Mich. Bulletin P2, listing almost 
four hundred different precision 
fixture parts and fittings. .......... 49 


Syncrogear Motors 

U. S. ELECTRICAL Motors, INC., 
200 E. Slauson Ave., Los Angeles 
54, Calif. Catalogue illustrating 
the design features of U. S. Syn- 
50 


Titan Alloy Bars 


TITAN METAL MFec. Co., Belle- 
fonte, Pa. Folder giving specifi- 
cations on rectangular and square 
bars made from eight different 
51 


Polishing Wheels 

DIVINE BROTHERS Co., 200 Sew- 
ard Ave., Utica 1, N. Y. Leaflet 
giving specifications on sheepskin 
polishing disks and wheels. ...... 52 


Electric Laboratory Kiln 
PERENY EQUIPMENT CO., 893 
Chambers Road, Columbus 8, 
Ohio. Circular describing the new 
Pereco electric laboratory kiln...53 


Conveyor Chains 

BLACK CHAIN Co., 1400 E. 
222nd St., Cleveland 17, Ohio. Cir- 
cular describing special-purpose 
CONVeEyOr CHAIN. 54 


To Obtain Copies of New Trade Literature 


listed in this section (without charge or obligation), fill in below the publications wanted, 
using the identifying number at the end of each descriptive paragraph; detach and 
mail within three months of the date of this issue (July, 1948) to MACHINERY, 
148 Lafayette Street, New York 13, N. Y. 
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Carbide Tools — Wet or Dry? 


One of the most important 
factors in the successful use of 
carbide tools is the method of 
grinding. Since 1928, when car- 
bides were introduced to Amer- 
ican industry as a cutting tool, 
numerous machines, abrasive 
wheels, coolants, and methods of 
grinding have been advocated. 
Since differences of opinion do 
exist on grinding procedure, the 
recommendations of over forty 
prominent carbide tool users and 
machinery, carbide, and abrasive 
manufacturers, were obtained 
by MACHINERY’S editorial staff. 
They are presented in the ar- 
ticle “Sharpening Carbide 
Tools,” the first installment of 
which (there are three) appears 
on page 145 of this number. 


Shades of Our Machine 
Tool Fathers 


We are glad that we are not 
standing in the boots of our ad- 
vertising manager who needs 
must accept eyebrow-raising copy 
from advertisers and then won- 
der about its reception. We refer 
specifically to two recent adver- 
tisements in MACHINERY: (1) 
The talked about “Would You 
Hire This Zulu Girl to Run a 
Lathe?” (February, page 130); 
and (2) “Many Sunlamp Makers 
are ‘Seeing the Light’” (April, 
page 46). The first advertise- 
ment shows a native girl dressed 
up in a few beads, belts, and a 
smile; while the second depicts 
a vivacious model receiving a 
sunlamp treatment, the pose 
reminiscent of baby-on-a-bear- 
rug days, withal less revealing. 
Now we are not complaining— 
fact is, we enjoyed meeting up 


with them in our pages, but we 
are perturbed about the future. 
When we study a machine’s sell- 
ing points in the advertising 
pages, shall we be distracted by 
the gorgeous curves not of the 
machine but of the model who 
beckons us to read about the ma- 
chine? It is all right as far as 
we personally are concerned, 
copywriters, but don’t blame us 
if our readers order blondes in- 
stead of borers. 


The Editor's Reward 


An editor stood at the pearly 
gate 

His face was worn and old, 

He meekly asked the man of fate 

Admission to the fold. 


“What have you done,” St. Peter 
asked, 

“To gain admission here?” 

“I ran a magazine on earth 

For many a weary year.” 


The gate swung open sharply 
then 

As Peter touched a bell, 

“Come in,” he said, “and grab a 
harp; 

You’ve had your share of hell!” 


Bouquets to Award Winning 
Advertisers 


The Associated Business Pap- 
ers conducts an annual adver- 
tising competition of which the 
purpose is to inspire advertisers 
to do a more effective job in 
business papers and _ thereby 
reap a bigger return on their 
investment. This year forty-two 
awards were presented to all 
fields represented by the busi- 
ness press, including seven sterl- 
ing silver plaques and thirty-five 
certificates of merit. 


Congratulations are in order 
to the following concerns in the 
list of award winners which 
manufacture equipment for the 
metal-working industry: 

General Electric Co. 
The International Nickel Co., 

Inc. 

The Monarch Machine Tool Co. 
Morse Twist Drill & Machine Co. 
The Timken Roller Bearing Co. 
Waldes Kohinoor, Inc. 

Warner & Swasey Co. 
American Steel & Wire Co. 
Bulldog Electric Products Co. 
Elastic Stop Nut Corporation of 

America 
Robins Conveyor Division, 

Hewitt-Robins Inc. 

Tri-Clover Machine Co. 


Atomic-to-Peace Subscriber 


A new subscriber, in giving 
our field representative his order 
for MACHINERY, told the repre- 
sentative that during the last 
war he was in charge of 2000 
men in the machine shop at Oak 
Ridge, Tenn., working on the 
atomic bomb. His affiliation now 
is with a company in Rochester 
at 118 Shady Way. The soothing 
address possibly attracted his 
attention. 


Censorship 


On this page appears a poem 
containing a swear word, a puny 
one admittedly, but probably the 
first to find its way into the edi- 
torial pages of MACHINERY. Com- 
ing as a complete surprise to our 
proofreader, it brought forth the 
notation in the margin “heck?” 
Whether he was reprimanding 
or spoofing us we are not sure, 
but, heck, that would spoil our 
rhyme. 
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Bliss Modernizes Toledo Plant 


The E. W. Bliss Co., Detroit, 
Mich., recently held an ‘Open 
House” at the Toledo, Ohio, works 
of the company to celebrate the 
completion of a $1,250,000 mod- 
ernization program, undertaken 
with the aim of equipping the 
Toledo Works with heavy machine 
tools and foundry equipment. The 
large turret lathes, planers, bor- 
ing mills, and gear-cutting equip- 
ment installed in recent months 
alone represent an investment of 
approximately $900,000, and are 
expected to add materially to the 
plant production capacity. 

In addition, new sand condi- 
tioners, sand slingers, oil-heated 
ccre ovens, and a cupola have been 
installed in the foundry and will 
increase the capacity by approxi- 
mately 25 per cent. An improved 
flow of materials from the foun- 


dry through the various machin- 
ing departments to the assembly 
and shipping departments has 
been achieved by a rearrangement 
of equipment. In the foundry, 
test bars of metal are subjected 
te physical and chemical tests de- 
signed by the Meehanite Metal 
Corporation to control the prop- 
erties of each casting. 

The plant expansion at Toledo 
is part of a company-wide pro- 
gram recently undertaken. New 
equipment programs similar to 
that just completed at the Toledo 
plant have also been carried out 
at the company’s plants in Salem, 
Ohio, and Hastings, Mich. The 
Bliss Tool Division is known lo- 
cally as the Toledo Machine & 
Tool Co., under which name it op- 
erated for many years prior to its 
consolidation with Bliss. 


Safety Guide 


The U. S. Department of Labor 
has published a pamphlet entitled 
“Butch Learned the Hard Way,” 
prepared as a safety guide for 
workers in all types of industrial 
plants. Among the subjects dealt 
with are protective clothing; use 
of machine guards; cleaning up 
chips and oil that might cause 
accidents; reporting defective 
equipment promptly; eliminating 
herseplay while on the job; and 
seeking first aid for all kinds of 
injuries—even minor ones. 

A limited supply of free copies 
is obtainable from the Bureau of 
Labor Standards, U. S. Depart- 
ment of Labor, Washington 25, 
D.C.; quantities can be purchased 
at 10 cents each from the Super- 
intendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. 


Marshall M. Smith, President 
of the E. W. Bliss Co., and 
William E. Paris, Vice-presi- 
dent and Director of Opera- 
tions of the Willys Overland 
Motors, Observe the 
Turning of a Large Press 
Crankshaft during a Recent 
“Open House” at the Bliss 
Modernized Plant in Toledo 


Inc., 


Carpenter Tool Steels Painted in Different Colors 


To give tool and die steel users 
a quick and positive method of 
identifying steels of different 
grades, the entire surfaces of all 
matched tool and die steel bars 
made by the Carpenter Steel Co., 
Reading, Pa., are now painted in 
distinctive colors. Twelve differ- 
ent colors are used to identify 
steels in the air-hardening, oil- 
hardening, water-hardening, and 
red-hard matched sets. 

In the past, even though bars 
were plainly labeled and painted 
on each end, there were many 
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cases of lost identity when both 
ends of the bars were cut off. 
Complete painting of the steel 
makes identification sure at all 
times, eliminates confusion in 
stocking, and simplifies the tak- 
ing of inventories. 


* * * 


Nearly fifty different kinds of 
steel are used in today’s automo- 
biles. A typical car weighing 
3300 pounds contains approxi- 
mately 2500 pounds of steel. 


Fair Basis of Wage Payment 


The fundamental difficulty with 
the present almost universal ap- 
proach to labor-management rela- 
tions is the fact that labor is paid 
on the wrong basis. Wages gen- 
erally are paid for the presence 
of the worker in the plant instead 
of for the work that he does... 
Obviously, there is only one thing 
fer which anyone should be paid, 
and that is for what he produces 
—not for the length of time he 
puts in.—J. F. Lincoln, President, 
Lincoln Electric Co., Cleveland, 
Ohio 
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Kennamatic Style 3RK Kennamatic Style 3TK Kennamatic Style 11TK Kennamatic Style STK 


KENNAMETAL Developments 


in Mechanically-Held Tooling 
for Better Production at Less Cost 


Kennametal mechanically-held tools are outstanding in their 
performance, and in the savings they effect, because: 
THEY ELIMINATE THERMAL STRAINS 

The inherent strength of Kennametal is more fully utilized. 
Harder grades can be used on heavy jobs at coarser feeds. 
THEY SIMPLIFY TOOL SETTING 

Tips can be repositioned, or replaced, without disturbing the 
tool holder. 
THEY REDUCE GRINDING COSTS 


Procedure is simpler and less frequently required. No steel 
needs to be ground—only the carbide. Indexing feature of 
Kennamatic and Kendex tools provides multiple cutting edges 
between regrinds. 


THEY LOWER INVENTORY 

Fewer tools are required to float a specific job, and only tips or 
Kendex Style 3TKD inserts need to be stocked. 
THEY INCREASE MACHINE PRODUCTIVITY 


Down time is minimized because fewer tool changes and 
adjustments are required. 


Kendex Style 11SKD 


Our field representatives are fully equipped to help you apply 
this advanced tooling technique for better production at less cost. 
Ask them to demonstrate. 


, The tools illustrated are made in both hands, in various sizes, 
Kendex Style 11PKD with Kennametal tips suitable for machining steel, cast iron, 


and non-ferrous alloys. 


“Universal” 
Face “AF” Axial Face 
Planer Tool Style 11PH | Planer Tool Siyle 3PH | Planer Tool Style 597M Kennamill Kennamill 
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California, Washington, 
and Colorado 


SUPERWELD CORPORATION is a new 
concern organized to engage in the 
electric copper brazing of steel, local- 
ized heat silver brazing, bright an- 
nealing, and the manufacture of spe- 
cialized metal products. The company 
has purchased the equipment and 
leased the factory of WARNER WELDED 
Propucts, 708 Hawthorne St., Glen- 
dale 4, Calif. Watter T. WELLS, 
chairman of the board of directors 
of the Lane-Wells Co., is president 
and general manager of the new 
company, and Roserr E. Jonss, for- 
merly with the Ray Control Division, 
is vice-president. 


HANNIFIN CORPORATION, 1101 S. Kil- 
bourn Ave., Chicago, Ill., announces 
the appointment of the Jack J. Kor- 
BERG Co., 1305 Dexter Ave., Seattle 9, 
Wash., as representative for the 
Hannifin line of hydraulic and pneu- 
matic power and production equip- 
ment in the states of Washington, 
Oregon, and Idaho. 


Grorrroy Co., Denver 6, Colo., has 
been appointed exclusive representa- 
tive in Colorado, Utah, and Wyoming 
for the HANSON-WHITNEY MACHINE 
Co., of Hartford, Conn. 


Illinois 


EUGENE W. FULLER has been elected 
vice-president of Shakeproof, Inc., 
Division of Illinois Tool Works, Chi- 


Eugene W. Fuller, Newly 
Elected Vice-president of 
Shakeproof, Inc. 
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(Left) George Squibb, Who Succeeds Leon Caplen (Right) 
as Chief Engineer of the Detroit Broach Co. 


cago, Ill. He will direct the manu- 
facturing and sales activities of the 
Shakeproof Division, which produces 
fastening devices for the automotive, 
electrical appliance, radio, and other 
industries. 


Haroitp H. Martin and Curis Wac- 
NER have joined the sales staff of the 
Sapphire Products Division of the 
Elgin National Watch Co., Elgin, Ill. 
Mr. Martin will be district repre- 
sentative for the state of Wisconsin, 
and Mr. Wagner will represent the 
company in southern California. 


RussELL J. NADHERNY been 
elected executive vice-president and 
director of engineering and produc- 
tion for Barnes & Reinecke, Inc., 
Chicago, Ill. He previously held the 
position of chief engineer. 


Indiana 


FRED EHLERS, a general foreman at 
the Whiting refinery of the Standard 
Oil Co. (Indiana), Whiting, Ind., re- 
cently celebrated the conclusion of 
fifty years of service with the com- 
pany. In honor of the occasion, Dr. 
M. G. Paulus, vice-president in 
charge of manufacturing, presented 
Mr. Ehlers with a gold watch. Only 
fourteen years old when he started 
to work, Mr. Ehlers will retire on a 
company annuity on August 20 (this 
year), when he becomes sixty-five 
years old. Forty-five of Mr. Ehlers’ 
fifty years of service have been spent 
in the machine shop. He became a 
general foreman in 1928. 


WILLIAM W. CRISWELL, JR., has 
been appointed sales representative, 
with offices in New York City, for 
the American Wheelabrator & Equip- 
ment Corporation, Mishawaka, Ind. 


Rosert N. GRIFFITH has been ap- 
pointed manager of the Indianapolis, 
Ind., district sales office of the Ber- 
ger Mfg. Division, Republic Steel 
Corporation, Canton, Ohio. 


Michigan and Wisconsin 


Epwin A. Myers has been trans- 
ferred to the mechanical develop- 
ment and engineering department of 
the Dow Chemical Co., Midland, 
Mich., where he assumes the duties 
of research and development engi- 
neer. EmMMmir W. ARCHER has also 
been made a research and develop- 
ment engineer in the magnesium 
laboratory of the company. 


GrorGE Squiss has been appointed 
chief engineer of the Detroit Broach 
Co., Detroit, Mich., to take the place 
of LEON CAPLEN, who has resigned 
after holding the position for thir- 
teen years. Mr. Caplen will continue 
to serve the company as consulting 
engineer. Mr. Squibb has specialized 
in broaching for the last ten years. 


Tocco DIVISION OF OHIO CRANK- 
SHAFT Co., Cleveland, Ohio, has an- 
nounced the opening of a new office 
in Detroit, Mich., under the direction 
of W. K. GrnMan. The Detroit office 
will provide complete engineering, 
sales, and service facilities covering 
all phases of induction heating. 
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MACHINERY’S DATA SHEETS 613 and 614 


SELECTION OF V-BELT DRIVES FOR MACHINE TOOLS—1 


Knowing the speed of the driving and driven 
shafts, in revolutions per minute, the horsepower 
to be transmitted, and the space limitations, it is 
possible to select the recommended V-belt size, pitch 
diameters of sheaves, and number of V-belts re- 
quired as follows: 


Step 1—Multiply the horsepower to be trans- 
mitted by a service factor selected from Table 1 in 
Data Sheet No. 614. 


Step 2—Using this corrected value for horse- 
power, find the recommended belt cross-section from 
Table 2 in Data Sheet No. 614. 


Step 38—Select a pitch diameter pd for the small 
sheave from Table 3 in Data Sheet No. 615 (to be 
published in August, 1948, MACHINERY). 


Step 4—Calculate the pitch diameter PD for the 
larger sheave by multiplying pd (in inches) by the 
speed ratio (obtained by dividing R.P.M. of high- 
speed shaft by R.P.M. of low-speed shaft). 


Step 5—Compute the approximate length of the 
V-belt in accordance with the formula: 


PD — pd)? 
L = 2G + 1.57 (PD + pa) 
where L = length of V-belt, in inches; and 
G = center-to-center distance between shafts, 
in inches (equal to or greater than PD). 


Step 6—Select a standard belt from Table 5 in 
Data Sheet 616 (to be published in August, 1948, 


MACHINERY) having a pitch length approximating 
the calculated length. If the calculated length is 
greater than the pitch length, subtract one-half of 
the difference between these lengths from the center 
distance used in Step 5; if the calculated length is 
less, add one-half of the difference to the center 
distance. 


Step 7—Determine the belt speed 8S, in feet per 
minute, by means of the formula: 


S = pd X R.P.M. of motor X 0.262 


Step 8—With the belt size, belt speed, and pitch 
diameter pd known, select the nominal horsepower 
per belt for 180 degrees arc of contact from Table 6 
in Data Sheets 617 and 618 (to be published in 


_ September, 1948, MACHINERY). 


Step 9—Compute the arc of contact R, in degrees, 
from the formula: 


60 (PD — pd) 


R= 180 — 


where G = center-to-center distance (Step 6). 


Step 10—Calculate the adjusted horsepower per 
belt by multiplying the nominal horsepower (Step 
8) by a correction factor (Table 4 in Data Sheet 
615, to be published in August, 1948, MAcHTNERY). 


Step 11—The number of V-belts required can be 
found by dividing the horsepower to be transmitted 
(given) by the adjusted horsepower per belt (Step 
10). If the result is a fraction, use the next higher 
number of belts. 
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SELECTION OF V-BELT DRIVES FOR MACHINE TOOLS—2 
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Compiled by Rubber Manufacturers Assn. 
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CRANKSHAFT CHEEKS 


per hour 


ECO 


aud 


THE TIME SAVED 
LATER TURNING 
THE PIN DIAMETERS 


> . 
My 


BROACHING the throw cheeks on crank- ing, etc., to suit the application. This 


shafts is an ideal broaching application. is but one of endless cost-cutting pos- 
Tooling can be fairly simple and the sibilities for broaching. New uses and 


production savings really worthwhile. applications for broaching are being de- 


Broaching removes the stock from the 
cheeks faster than any other method and 
thereby increases the production output 


when later turning the pin diameters. 


This application shows one throw being 
broached, however, the tooling can be 


modified for multiple broaching, index- 
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veloped all the time at Detroit Broach 
Company. Their experience and inge- 
nuity are at your disposal to help you 
reduce manufacturing costs. Call your 


local representative or write today. 


DETROIT COMPANY 


20201 SHERWOOD AVENUE 
DETROIT 12, MICHIGAN 
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| t 
; 
3 . 
3 


= 
ae 


Uri B. Grannis, Jr., Manager 
of Equipment Sales for the 
American Brake Shoe Co. 


Uri B. Grannis, Jr., has been ap- 
pointed manager of equipment sales 
for the American Brakeblok Divi- 
sion of the American Brake Shoe 
Co. Mr. Grannis has been with the 
company since 1935, and has served 
in various sales capacities. He will 
be located at the Division’s head- 
quarters in Detroit, Mich. 


D. LYLE Fire, president of the Fife 
Electric Supply Co., Detroit, Mich., 
has been elected a member of the 
board of directors of the E. W. Bliss 
Co. of Detroit. 


Frep O. OrtTHEY has been made 
works manager of the Dumore Co., 
Racine, Wis. Mr. Orthey joined the 
company in 1938, and became assis- 


tant production manager in 1942, 
production manager in 1944, and 
assistant works manager in 1946. 


SQuARE D Co., Detroit, Mich., an- 
nounces the appointment of three 
new regional managers, all of whom 
have been district office managers 
for the company: S. T. Watz, with 
headquarters at Atlanta, Ga.; K. R. 
Morris, Baltimore, Md.; and R. W. 
THOMPSON, St. Louis, Mo. 


New England 


ALLISON Co., Bridgeport, Conn., 
manufacturer of abrasive cutting 
wheels, has announced three changes 
in the service and sales departments: 
Grant J. CASSERLY has been ap- 
pointed head of the machine service 
department; Harotp R. Powe. has 
been transferred from the research 
laboratory to the sales department to 
assist H. Ropert POWELL, vice-presi- 
dent and sales manager; and Eb- 
WARD C. SCANLON, who was previous- 
ly field engineer in northern New 
York State, has been transferred to 
the New Jersey territory. 


CocHRANE-Bity Co., of Honeoye 
Falls, N. Y., has been purchased by 
the INTERSTATE MFG. CorPoRATION, of 
Orange, Conn. The new subsidiary 
will produce Cochrane-Bly No. 14 
universal vertical miller-shapers, fer- 
rous and non-ferrous cold-cutting 
saws, and saw sharpeners at the 
Orange plant. 


Dr. R. BARNES has been 
elected vice-president in charge of 
research and development of the 
American Optical Co., Southbridge, 
Mass. Dr. Barnes has_ previously 
been associated with governmental 


Fred O. Orthey, Newly Appointed Works Manager of the Dumore Co. 


Dr. R. Bowling Barnes, Vice- 
president in Charge of Research 
of the American Optical Co. 


research undertakings, including the 
Manhattan Project for Atomic Re- 
search, aS well as Naval optical and 
ordnance problems. For the last 
twelve years, he has been a director 
of the physics division of the Stam- 
ford Research Laboratories of the 
American Cyanamid Co. 


New York and New Jersey 


HAUSER MACHINE Toot CorRPORA- 
TION, 74 Bournedale Road North, 
Manhasset, N. Y., has recently been 
organized to distribute jig boring 
machines and optical measuring in- 
struments manufactured by Hauser 
Ltd., of Bienne, Switzerland. Officers 
of the corporation are: President, 


Cart HIRSCHMANN, Bienne, Switzer- . 


land; vice-president and secretary, 
G. L. DANNEHOWER, recently plant 
manager of the Swiss American Gear 
Co., Jersey City, N. J.; and treasurer, 
Water A. RYAN, representative for 
Sip Swiss jig boring machine in 
Michigan and Ohio for twenty-three 
years. 


M. J. Heres has been appointed 
assistant export manager for the 
E. W. Bliss Co., Detroit, Mich., man- 
ufacturer of mechanical and _ hy- 
draulic presses, rolling mills, and 
can and container machinery. He 
will be located at the New York 
City office of the company—19 E. 
47th St. 


RayMonp H. ScuHaAerer been 
appointed director of research and 
development of the American Brake 
Shoe Co., 230 Park Ave., New York 
17, N. Y. Mr. Schaefer started with 
the company in 1940 as assistant 
foundry metallurgist for the Amer- 
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Raymond H. Schaefer, Director 
of Research and Development 


of American Brake Shoe Co. 


ican Manganese Steel Division. He 
became chief metallurgist in charge 
of metallurgical research and the 
company’s experimental foundry in 
1945. 


FRANK H. CoNNOLLY has been ap- 
pointed general sales manager for 
the Wright-Hibbard Industrial Elec- 
tric Truck Co., Inc., Phelps, N. Y. 
Mr. Connolly was formerly associat- 
ed with the Mobilift Division of the 
Vaughan Motor Co. 


Cosa Corporation, Chrysler Bldg., 
405 Lexington Ave., New York 17, 
N. Y., representative in the United 
States for Swiss manufacturers of 
high-precision machine tools and 
measuring instruments, announces 
it will represent the following Swiss 
concerns in Canada: ANDRE BECHLER, 
Moutier, Switzerland; FRIEDRICH 
Lengnau b. Biel; Soctrte GENE- 
VOISE D’INSTRUMENTS DE PHYSIQUE, 
Geneva; and Freres, Gren- 
chen. 


Grorce S. Hasrines, head of the 
patent department of the American 
Machine & Foundry Co., 511 Fifth 
Ave., New York 17, N. Y., has been 
appointed a _ vice-president of the 
company. Mr. Hastings is also a 
member of the board of directors. 


C. S. Baur, for many years vice- 
president and general manager of 
The Iron Age, and vice-president and 
director of the Chilton Co., has been 
named publisher of the journal Cas- 
ket and Sunnyside, 487 Broadway, 
New York City. 


MANNING, & Moore, INc., 
Chrysler Bldg., New York City, an- 
nounces that the company has ac- 
quired the Hydraulics Division of 
the Arrex Mrc. Co. located in Long 
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Island City. Operations will be car- 
ried on at the Jersey City plant of 
the company, 450 Communipaw Ave. 
NoRMAN COLLiIns, hydraulic engineer 
of the Airex Mfg. Co., as well as 
other of the Airex personnel, has 
joined Manning, Maxwell & Moore. 


John A. Bauer, formerly sales 
manager of the Hanson-Van-Winkle- 
Munning Co., Matawan, N. J., has 
been appointed vice-president and 
saies manager of the company, to 
succeed Louis M. Hacur, newly ap- 
pointed president. 


Ohio 


JAMES N. TRIMBLE has been ap- 
pointed branch manager of the Chi- 
cago office of the Berger Mfg. Divi- 
sion, Republic Steel Corporation, 
Cleveland, Ohio. He will handle the 
sales of steel equipment products in 
the Chicago district, which includes 
the northern half of Illinois and a 
few counties in northwest Indiana. 
RALPH C. BRADEN, JR., has been ap- 
pointed Kansas City, Mo., district 
sales manager for the Division. His 
territory will include Nebraska, Kan- 
sas, western parts of Iowa and Mis- 
souri, and northeastern Oklahoma. 


CARLTON MACHINE Toot Co., Cin- 
cinnati, Ohio, manufacturer of radial 
drilling machines, announces that the 
following officers were elected at the 
annual meeting of the board of direc- 


tors: President and general man- 
ager, WILLIAM A. DeErRMOpy; vice- 
president and _ treasurer, FRANK 
Moran; secretary, JAMES V. CarRL- 


TON; and assistant treasurer, MAry 
KATHERINE CARLTON. 


H. Taytor has been ap- 
pointed director of engineering for 
Tinnerman Products, Inc., Cleveland, 
Ohio, manufacturer of “Speed Nut” 
fasteners. He has been connected 
with the company since 1945, having 
previously served as Detroit district 
manager. 


Pennsylvania 


ALLEGHENY LUDLUM STEEL CoORPORA- 
TION, Pittsburgh, Pa., announces the 
following changes in personnel: 
H. N. ARBUTHNOT, assistant to the 
president, has been transferred from 
Detroit, Mich., to Wasshington, D. C., 
where he will serve as representative 
of the company in relations with the 
various governmental agencies; Tru- 
MAN B. Brown, formerly assistant 
manager of cutting and tool steel 
sales at Pittsburgh, has been ap- 
pointed assistant district manager of 
sales for the Detroit, Mich., territory, 
and will be succeeded in his previous 
post by Rocer S. AHLBRANDT, previ- 
ously district manager of sales for 


the Pittsburgh territory. Max J. 
PISCHKE, Manager of warehouse and 
jobber sales, will take Mr. Ahl- 
brandt’s place as district manager of 
sales at Pittsburgh. 


F. W. BrREMMER has been named 
works manager of the Ambridge 
plant of the National Supply Co., 
Pittsburgh, Pa., and R. 
BEACHLER has been made _ works 
manager of the Etna plant, the posi- 
tion that was previously held by 
Mr. Bremmer. 


RicHarp L. TEMPLIN, assistant di- 
rector of research and chief engineer 
of tests for the Aluminum Co. of 
America, New Kensington, Pa., has 
been elected president of the Amer- 
ican Society for Testing Materials 
for the year 1948-1949. 


Water H. Frynn has joined the 
sales organization of the Lebanon 
Steel Foundry, Lebanon, Penna. He 
was formerly a sales and service 
engineer with the Symington Gould 
Corporation, Rochester, N. Y. 


JOHN T. RYAN, JR., has been elected 
executive vice-president of the Mine 
Safety Appliances Co., Pittsburgh, 
Pa., manufacturer of safety equip- 
ment for the mining and manufactur- 
ing industries. 


Rozerr L. HANson has been made 
manager of the Pittsburgh office of 
the Allen-Bradley Co., Milwaukee, 
Wis. The Pittsburgh office is located 
in the Bessemer Building. 


Coming Events 


August 10-13—First WESTERN PACK- 
AGING EXPOSITION AND CONFERENCE ON 
PACKAGING, PACKING, AND SHIPPING at 
the Civic Auditorium, San Francisco, 
Calif. Sponsored and managed by 
Clapp & Poliak, Inc. Empire State 
Bldg., New York 1, N. Y. 


AvuGust 26-SEPTEMBER 11—INTERNA- 
TICNAL MACHINE TOOL AND ENGINEER- 
ING Exposition at Olympia, London, 
England. Sponsored by the Machine 
Tool Trades Association, Victoria 
House, Southhampton Row, London 
W.C., England. 


SEPTEMBER 13-17 — INSTRU- 
MENT CONFERENCE AND EXHIBIT under 
the sponsorship of the Instrument So- 
ciety of America, Pittsburgh 12, Pa., 
in Convention Hall, Philadelphia, Pa. 


SEPTEMBER 27 -OcroBER 1 — THIRD 
NATIONAL PLaAsticS ExXposITion in 
Grand Central Palace, New York. 
Svonsored by the Society of the 
Plastics Industry, Inc. Chairman, 


hen 
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Production and toolroom forms for flat work including form 
tools, punch and die sections and similar work, can be 


ground by a Crushtrued wheel on any standard surface 


grinder equipped with one of these Crushtrue Devices. In 
this way, the many advantages of Crushtrue grinding, 
including its speed, accuracy and marked economy, can be 
utilized with a minimum of outlay for tooling. There are 
three general types of Crushtrue Devices. 


IDLER TYPE 


The idler type is also available 
in two sizes. The smaller is used on grinders 

employing wheels up to 1” face. The larger utilizes wheels up to 
3%” face. The units are generally used on grinders which have a 


The motor- 
ized type of device, available in 
two sizes, Crushtrues wheels to a 
and is generally used for quantity 


width of 34%.” 


production operations. 


The self-truing type is engi- 
neered especially for producing 
parts which must be held to a 
very high degree of uniformity. 
It incorporates a flat carbide 
form tool which is used to peri- 
odically reform the cast iron 
Crushtrue Roll without removing 
the roll from its mounting. 


slow speed spindle drive (approximately 300 fpm). 


Sheffield is prepared to re- 
grind promptly, any Crushtrue 
Roll after it has become suffi- 
ciently worn in service. In addi- 
tion to that, a large stock of 
standard rolls is maintained for 
immediate delivery or in ex- 
change for rolls sent in to be 
reground. The Bank includes all 
Standard U.S. threads from 8 
to 32 pitch inclusive. 


“ee would like to send you new literature describing 


Crushtrue grinding and its outstanding economic advantages. 


Thread and Form Grinders , & 
Microform and Visualform Grinders Fa 
Gear Chamfering corporation 
Burring and Burnishing Machines 
Crushtrue Rolls and Fixtures 
Special Machine Tools Dayton 1, Ohio, U. S. A. 
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Nelson E. Gage, 295 Madison Ave., 
New York City. 


OcroBeR 11-13 — Sixteenth annual 
convention of the NaTionaL LupgrI- 
CATING GREASE INSTITUTE at the Edge- 
water Beach Hotel, Chicago, III. 
Executive Secretary, Carl E. Bolte, 
4638 Mill Creek Parkway, Kansas 
City 2, Mo. 


OcToBER 20-22 — Thirtieth annual 
meeting of the AMERICAN STANDARDS 
ASSOCIATION at the Waldorf-Astoria 
Hotel in New York. Secretary, G. F. 
Hussey, Jr., 70 E. 45th St., New York 
¥. 


OcroBEer 23-29—Annual convention 
of the AMERICAN Soctery ror METALS 
at the Benjamin Franklin Hotel, 
Philadelphia, Pa. Secretary, W. H. 
Eisenman, 7301 Euclid Ave., Cleve- 
land 3, Ohio. 


OcToBerR 25-28—Annual meeting of 
the InstiruTE oF MEeErats Division, 
AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS at the 
Hotel Adelphia, Philadelphia, Pa. 
Division Secretary, Ernest Kirken- 
dall, 29 W. 39th St., New York 18, 


25-29 — Annual convention 
of the AMERICAN WELDING Soctrety at 
the Bellevue-Stratford Hotel, Phila- 
delphia, Pa. Secretary, M. M. Kelly, 
33 W. 39th St., New York 18, N. Y. 


OcrosperR 25-29 — Thirtieth annual 
National Metal Congress and Exposi- 
tion sponsored by the AMERICAN So- 
CIETY FOR Merats; headquarters, 
Commercial Museum and Convention 
Halls, Philadelphia, Pa. National 
Secretary, W. H. Eisenman, 7301 
Euclid Ave., Cleveland 3, Ohio. 


NOVEMBER 4-6 — Annual Technical 
Forum of the NatrionaL ELEcTRONICS 
CONFERENCE, INc., at the Edgewater 
Beach Hotel, Chicago, Ill., under the 
joint sponsorship of the Illinois In- 
stitute of Technology, Northwestern 
University, American Institute of 
Electrical Engineers, Institute of 
Radio Engineers, and the University 
of Illinois. Further information can 
be obtained from J. A. M. Lyon, 
Northwestern Technological Institute, 
Evanston, 


NOVEMBER 28-DECEMBER 3 — Annual 
convention of the AMERICAN SOcIETY 
oF MECHANICAL ENGINEERS in New 
York City. Secretary, Clarence E. 
Davies, 29 W. 39th St., New York 18, 


NOVEMBER 29-DECEMBER 4 EIGHT- 
EENTH NATIONAL EXPOSITION OF POWER 
AND MECHANICAL ENGINEERING at the 
Grand Central Palace in New York. 
Chairman of the advisory committee, 
New York 17, N. Y. 


254—-MACHINERY, July, 1948 


Books aud Publications 


METALLURGICAL MATERIALS AND Pro 
CESSES. By John Elberfeld. 188 
pages, 6 by 9 inches. Published 
by Prentice-Hall, Inc., 70 Fifth 
Ave., New York 11. Price, $5. 


In view of the fact that every in- 
dustry uses metals in some way— 
either as raw materials or in the 
form of machinery—this book should 
be of general interest. It is intended 
to provide a background in the sci- 
ence of metals for persons working 
in or intending to work in industry. 
The subject matter and its presenta- 
tion were chosen to make the book 
useful as a text in metallurgy for 
students specializing in other fields. 
It is suitable for use in colleges, 
technical institutes, apprentice train- 
ing programs, and evening school 
courses. A considerable amount of 
space is devoted to grain structure 
and constitution diagrams. Among 
the topics included are heat-treating 
furnaces and their controls; the 
forming of metals; welding metal- 
lurgy; powder metallurgy; and lab- 
oratory procedure. 


DESIGN OF TooLs. By 
Frederic L. Woodcock. 460 pages, 


6 by 9 inches. Published by the - 


McGraw-Hill Book Co., Inc., 330 
W. 42nd St., New York 18, N. Y. 
Price, $5. 


The basic principles of design 
necessary for the successful con- 
struction of tools to be used in mass 
production manufacturing are pre- 
sented in this book. The contents 
are divided into two parts: The first 
part, dealing with fundamentals of 
design, covers economics and stand- 
ardization, elements of cutting; 
maintenance, inspection, and sharp- 
ening; cutting tool materials: heat- 
treatment; and cutting fluids. The 
second part, discusssing details of 
design, covers. broaches, counter- 
bores and countersinks, cutters, 
drills. form tools, hobs, miscellane- 
ous tools, punches and dies, reamers, 
shaper tools, single-point tools, and 
threading tools. The material is 
based on actual practice in high- 
precision, high-production work dur- 
ing the last twenty years or more. 


MoperN METALLURGY FOR ENGINEERS. 
By Frank T. Sisco. 499 pages, 
6 by 9 inches. Published by the 
Pitman Publishing Corporation, 
2 W. 45th St., New York 19, 
N. Y. Price, $5. 


This is a revised and enlarged edi- 
tion of a book on metallurgy for en- 
gineers originally published about 
five years ago. The strides made by 
that science in this time have neces- 
sitated a revision of the original 


text. Among the subjects dealt with 
are: the fundamental structure of 
metals and alloys; manufacture of 
iron and steel; composition of car- 
bon and alloy steels; heat-treatment 
of steel; machinability, wear resis- 
tance, and deep-drawing properties; 
hardenability of carbon and _ low- 
alloy steels; tool steels, die steels, 
and cemented hard carbides; corro- 
sion and corrosion resistance; and 
the use of various types of steel as 
engineering materials. 


INDUSTRIAL WEIGHING. By Douglas 
M. Considine. 553 pages, 6 by 9 
inches. Published by the Rein- 
hold Publishing Corporation, 330 
W. 42nd St., New York 18, N. Y. 
Price, $10. 


The information on the subject of 
scales and weighing published up to 
the present time has been far from 
complete. As scale engineering has 
made broad strides during the last 
twenty-five years with regard to new 
designs and wider application, this 
book has been written to fill the gap 
in the literature on the subject and 
provide the latest information for 
students, engineers, designers, and 
especially users of scales. The ma- 
terial is divided into two parts, the 
first of which discusses the design, 
construction, and operation of scales, 
and the second, the application of 
seales in various industries. 


PracticaAL Jos EvaLuation. By Philip 
W. Jones. 304 pages, 5 1/2 by 
8 1/2 inches. Published by John 
Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16. Price, $4. 


The practical aspects of job evalu- 
ation are described in this book, 
with emphasis on the design, in- 
stallation, and salesmanship of the 
procedure necessary to determine 
the wages of employes. The various 
plans presented in the book have 
been used successfully in business 
and in industry. Among the subjects 
discussed are the selection and 
weighting of job characteristics, job 
evaluation questionnaires; job de- 
scription; selection and evaluation 
of key-list jobs; the evaluation pro- 
cess; employe classification; and de- 
velopment of the wage structure. 


MACHINE WoopworKING. By Robert 
E. Smith. 152 pages, 8 by 10 1/2 
inches. Published by McKnight 
& McKnight, 109-111 W. Market 
St., Bloomington, Ill. Price, $2.75. 

This is the revised edition of a 
book comprising the basic text for 
an advanced course in machine wood- 
working. Step-by-step instruction is 
supplemented with many drawings. 
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